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LIMITED

WARRANTY

- The product being described in this manual is warranted against defects in materials or workmanship for one year from the date
of shipment from Air—Shields, Hatboro, with the following exceptions.

All consumable and disposable products are guaranteed to be free from defects upon shipment only.
Calibrations are considered normal maintenance and are not included in the 1 year warranty.”

During the warranty period any defective parts other than those listed above will be replaced at no charge 1o the customer.
There will be no labor charge for replacing the parts within the continental U.S.

This warranty is rendered void and Air-Shields cannot be held lfable for conditions resultant therefrom if:
1. Damage to the unit is incurred as a result of mishandling. .
2. The customer fails to maintain the unit in a proper manner. ‘
3. The customer uses any paris, accessories, or fittings not specified or sold by Air—Shields.
4. Sale or service is performed .by an non—certified service/dealer agency.'

This warranty is in lieu of all other warranties, expressed or implied, and Air—Shields shallin no event be liable for incidental or
consequential damages including loss of use, properly damage, or personal injury resulting from breach of warranty.

"The Accreditation Manual for Hospitals requires each piece of equipment is to be tested prior to initial use and atleast annually
thereafter, To comply with this standard, we recommend that you participate in our Preventive Maintenance Program during the
warranty period. This service can be performed by certified technlmans through our Product Service Group and authorized
dealers.

SERVICE

For optimal performance, product service should be performed only by qualified service personnel. Product Service Group
instrumentation specialists are located throughout the United States and are dispatched for required maintenance by calling
BOD-523-2404.1Customers attside the U.S. should confact their local factory-authorized Air—Shields distributor for service.

Printed in U.S.A., 12/82

.[ Cat. No. 68 990 1317 . ' ' . Change 01 9/83
A123456789 ; ©° Change 02 10/84
E1234567889 Change 03 6/85

opw 9 }D - Change 04 11/85
™ 6 -5 Change 05 4/86
OO Change 08 10/86

B Change 07 4/87
b Change 08 -9/87
Change 09 1/88

Change 10 4/90

Change 11 1/91

Change 12 3/92

-Change 13 ~~ 1/93

Change 14 11/93

Change 15 3/94

Change 16 4/95

r e Ol Vickers
330 Jacksonville Road, Hatboro, PA 19040

el



PLEASE READ

Please check the A page for change information.

Since Air-Shields Vickers conducts a continuous product improvement program, circuit and
component improvements are sometimes incorporated into equipment before they can be
incorporated into the printed manuals. When this occurs, changed material is provided on
separate sheets at the rear of the manual or under separate cover in the form of a change

package. Changed material on each page of text is indicated by a vertical bar in the margin next
to the changed material, as shown on the right.

THIS MANUAL CONTAINS PROPRIETARY INFORMATION. REPAIRS AND AUTHORIZED
MODIFICATIONS SHOULD BE PERFORMED ONLY BY QUALIFIED SERVICE PERSONNEL
TO MAINTAIN YOUR WARRANTY AND TO AVOID CREATING SAFETY HAZARDS, WE
CANNOT ASSUME RESPONSIBILITY FOR ANY CONDITIONS AFFECTING THE PROPER

OPERATION OF THIS EQUIPMENT WHICH MAY RESULT FROM UNAUTHORIZED REPAIR
OR MODIFICATION.

NOTE ON REPLACEMENT PARTS

Some parts used in your equipment may be different than those which appear in the Parts List of
~ this manual. This sometimes occurs due to difficulty in parts procurement, but does not alter the
function of the equipment. Order the part listed in the Parts List.

NOTE: ALSO SEE PAGE 2. ‘



LIST OF AVAILABLE MODIFICATION KITS

ITEM DESCRIPTION PART NO.

1 CONTROLLER MAXIMUM AIR TEMPERATURE 68 903 70
(38.5 °C) RETROFIT KIT

Changes maximum air temperature limit from 38.0 +/— 0.5
°C 10 38.5 +/~ 0.5 °C and the high air temperature alarm
to 39.5 +/- 0.5 °C displayed temperature. The compo-
nents supplied in this kit are identified in the applicable

parts list (Sect. 6) by an {*) and reference designation as
follows: R20 and R 60.

2 PROBE FAIL CORRECTION RETROFIT KIT : 66 203 71
Modifies the Controller to ensure that the AIR and SKIN
digital displays blank if the air and skin temperaiure
probe opens or shorts. The components supplied in this
kit are identified in the applicable parts list (Sect. 6) by

an (*) and reference designation as follows: C3, C9, CRt
and CR6.

3 DISPLAY DRIFT CORRECTION RETROFIT KIT 68 903 72
Modifies the Controller to ensure the digital displays :

track to the actual temperature. The components sup-
plied in this kit are identified in the applicable parts list
{Sect. 6) by an (*) and reference designation as fol-
lows: C1, C4, C7, C10, CR9, RS, RS, R16, R1 7,R24

and R34.

4 LONG STEMMED CASTER RETROFIT KIT (WITH 68 901 71
BRAKE)
LONG STEMMED CASTER RETROFIT KIT 68 901 72
{(WITHOUT BRAKE)

Reduces possibility of caster falling off of cabinet and
reduces wear on caster bushing.

5 MATTRESS TRAY WARNING LABELS

This kit provides the C100 and C200 Incubatars with Mat-
tress Tray Warning Labels,

English 68 90278
Spanish 68 902 79
French 68 902 80
German _ 68 902 81
6 REPLACEMENT KIT, PCB2, C100 68 90574
7 REPLACEMENT KIT, PCB2, C200 68 905 75
8 REMOTE ALARM KIT, C100/200 - 68 411 75

Provides Controller with Remote Alarm Model, AM&8—1,
capability.




LIST OF EFFECTIVE PAGES

PAGE NO CHANGE NO. DATE OF ISSUE
FrontCover .......coiiiiiiii i 1 3/92
InsideFrontCover..........c.coiviiiiiiieenena. 1 1 2P 4/95
B TS 1 2 10/84
2 i it i e ere e v ey 8 1 2 4190
AthroughC ... ... e eens L S 4/95
1 8 1/93
F ittt ettt e e am e e, 3 4/90
e e i it e it [ T 4/85
1 e e i e e i et e s 1 1/91
Yt 8 4/90
R 2 2 B S 1/
Viand Vil .. i i e i 8 o A 4/90
Vil ot et e e e e e, 2 - 3/94
O AR 8 11/93
QR 1 4/90
B et T, 2 12 3/92
1=2and 18 ...ttt it 8 [ AP 4/90
1-4through1-6 ........ ..o, B 11/93
b = o 1o B 1 4/90
B i e 3/92
24 through 2-8 ... ... .. . e 4/90
e B 1 . 11/93
2 1 T 1 L 2 4/90
b 1 R 1 1S 1/91
2—13and 2—14 ... e e L L0 4/30
s T4 o i 11/93
B B I 3/94
B e 1 T 4195
1 00 (i ettt r e 12/82
R T D2 e it as e 10/84
B T 1o e S A 3 11/85
3 8and3-0 ... .. i i it e 8 1 2 4/90
B10 e e &0 12/82
L I 1015 1/89
1 e 1 3 12/82
G e 04 L e e 11/85
3-14and 3—15 . ... . i e, 1 12/82
B e 1 04 i i i 11/85
L e 1 12/82
K - 0 A 9/83
£ T 1 0 12/82
B L 0 14 e 11/93
I 4 SO - /-
3-22through 3-32 ... ... . i 00 Lottt i i i e et e e 12/82
A-1through 4~4 . ... . .. 2 4/90
45....... F U 12 e . 3/92
O AU P, g 1o A 4/90

{Change 18) - A



LIST OF EFFECTIVE PAGES (Continued)

. PAGE NO - CHANGE NO. DATE OF ISSUE
s L P 3/92
4-8throughd4-12 ... ..o, 10 e, 4/90
Lk 10 e e 4/35
B e i 1L 4/30
B3through5-5 .......cciiiiiinian, 00 e e 12/82
BB through 58 .........ocveeeeeeeenneninn., 07 it 4/87
L I L 1/91
=10 . e e, T2 e 3/92
5~1tthrough5-38 ...... ... i, 00 o 12/82

B G 1= 1 10/86
540 through5-50 ......ccvverr i, 00 ... e e, 12/82
B Btand 5-52 .. ... i 0 e 4/90
5-b3and 5-54 ... ... e 1< TS 1/93
< 2 1 3/92
BB . e 10 e 4/90
L5 T e 3/92
[ 15 3/94
63 and 64 ... e, 16 e e 4/95
B0 e 00 . e 12/82
5 5 G 1/93
B—7andB—8 ... ...t s 16 e 4195
L T4 e 11/93

6-10through6-19 ................ e S 1 4/95
B20 L e 3/92
B2 e 13 T, 4/95
Bl e e e L - 3/92
B e e e T e 4/95
L < 1/93
6-25and 626 .. ..., ... s T e e 4/95
B2 e e e 00 L e 12/82
6-28 and6-29 ...... ... 1 4/95
B30 0 L 1/88
BT e 1L O 1/93
B3 e 00 e e 1/88
S . S 16 e 4/95
B34 e T e 3/92
L S 16 e 4/95
B30 . . e 1 1= 1/88
BT e e e 1< J 1/93
B8 . e i 055 1/88
B30 . e L 1/91
B0 e e 2 2 1/93
641 and 642 ... ... i 1= 25 4/95
6-43........ i e et ettt e e, 00 1/88
6-44and 645 ... ... e 12

B . (Change 16)



LIST OF EFFECTIVE PAGES (Continued)

PAGE NO CHANGE NO. DATE OF ISSUE
S 00 e 1/88
e R < 1/93
648and649......... ... L 1/88
B=B0 ... e 1 7= P 3/92
=51 e - 4/95
BB i e 5 o 1/91
BB . e I 1/93
654andB-55 ... ... 1 1/91
BB . i e 2 3/92
Y 1 < 2 4/95
B=BB e 12 T 1/93
B0 e 1 £ T 1/93
6-60through6-62 ............. .. ccciiuuninn.. 00 . e e 1/88
663 and6-64 .........ccoiiiiiiii e 1 2 1/93
6-65and 6-67 ... < T 4/95
BB8and6-69 ........cc0iiiriii e 10 L e e 4/90
=70 et e e 2 3/92
B=71and B6=72 ... ... e 1= 4/95
S 2 B 4/90
BT e e B 3/94
B—70and B6=76 ...... .. e, 1 T 4/95
6-77through 6-80 .........c..c v iiiiniiaann, 1L 1/91
7-1and7~2 .. 00 <ttt 12/82
£ Z L 4/80
e 3 A T et e e 3/92
-+ J S 10 e e 4130
> 1 1/93
a7 A 1 DR 3/92
£ = Z 10 e 4/90
2 2 B 2 T 1/93
£k 10 A 3/92
7 et 8 S 1 L 4/20
7 £ = 1 1 2 1/93
7-13through7-16 ............ ... ... ....... 10 i e 4/390
At A 2 i e 3/92
7-18 ........... e e e e e e 10 . e e 4190

{Change 16) C



(This page is intentionally left blank.)

D {Change 13)




C100/200

TABLE OF CONTENTS
. TABLE OF CONTENTS
SECTION : PAGE
SECTION 1 ‘
GENERAL INFORMATION 1-1
1.1 INTRODUGCTION ..ottt et e ettt iaasai e eaaaaasansrsana e ananens 1-1
1.2 DESCRIPTION .ottt ittt ettt it et et aesiisanescsanetneassnannansannnnss i—1
1.3 ACCESSORIES .t ittt ittt ittt it ta et ettt nacaaran e tatar e anaans 1-1
1.4 MODEL IDENTIFICATION/SERIES CHANGE ... .. ...t 14
SECTION 2
INSTALLATION ’ _ 2-1
- S =Y 1 = - P 2-1
2.2 ASSEMBLY ...t i i ittt e ettt aae et 2-1
2.2.1 INCUBATOR AND STANDARD CABINET STAND ........... areiranesneiiaaaas 2-1
2.3 ASSEMBLY INCUBATOR AND VERTICAL HEIGHT ADJUSTABLE STAND (VHA) .......... 2-3
24 CLEANING ... i ittt ittt it i et e eaanasaaeaaeeacraenassassnananansnnnns 2-5
2.5 OPERATIONAL CHECKOUT PROCEDURE ... ... .o viiiviicnniiiannenn e 2-5
SECTION 3
TECHNICAL INFORMATION 3-1
B SPECIFICATION S L.ttt it ittt ittt ettt rataenarsasaerasa s e 31
3.2 THEORY OF OPERATION ...ttt it it e e ce e et tee e aanaannansaananenans 3-3
B2 GENEBRAL .. i i it ettt st et et r et et 3-3
3.2.2 SYSTEM FUNCTIONAL DESCRIPTION . ...ttt i ittt carainrcnnanennnens 3-3
3.23 TEMPERATURE CONTROL . ...ttt et it scaarcncasanaansnanes 3-5
3.24 ALARMS ....... et e et e e e e ae e, 3-6
3.2.5 FUNCTIONAL DESCRIPTION C100/200-2 QT™ VERSION {SERIES -02)
N UBA TR Lo ittt it ettt it tesataee e saatasnsansasansnnnnannns 3-8
3.3 DETAILED CIRCUIT DESCRIPTION ...ttt ittt s it e tse e i niannaarantasannanan 3-8
: L T T T 1t | < 3-8
3.3.2 CONTROLLER TEMPERATURE CONTROL AND ALARM LOGIC (PCB2) ........... 3-8
34 CONTROLLER TIMING DIAGRAMS .. .. ittt i it cr e aranneatnranrans 3-28
SECTION 4
PREVENTIVE MAINTENANCE 4-1
e O € 1 Y PP 4—1i
A2 CLEANING ... ittt it it et tieeesasnasnsaeatanasnenasosessnaseseennnnnnns 4-1
421 DISASSEMBLY FOR CLEANING ... ittt ittt et c e cisnnraanns 41
42,2 CLEANING ...ttt it in et et ntrosaesenaeaasnsorarnrnssnnannnn> 4-5
4.2.3 REASSEMBLY AFTER CLEANING ... ...ttt iicnnretcrtsanancanrnnarnns 4-8
43 GAS STERILIZATION . ittt it it it ettt et s nssasaan s annaraaasaanns 410
4.4 CALBRATION SCHEDULE .. ..ot ittt e it siaesarenasnaaarencaneanannn 4-11
SECTIONS
SERVICE _ ' 5-1
51 GENERAL ..................... P 5-1
52 CALIBRATIONPROCEDURES ... . it ittt et it acanrssasnsvaannaasersenn 5-1
521 GENERAL ..ottt ittt ettt it e it s et et ranaatan e a s 5-1
5.2.2 TESTEQUIPMENT REQUIRED ... iiiii it ii i it ittt esnssaarsarananannns 5-1
528 PCB2—MODEL GO .ottt ittt i ie it e roncnsanosansasaninssansassnsons 5-2
B.2A4A PCBI ~MODEL G100 ... ottt it it it et e it casaaraaananssmnaanansaanns 54



€100/200

TABLE OF CONTENTS
TABLE OF CONTENTS
SECTION PAGE
525 PCB2-MODEL G200 ... ....oovuiiiii ittt e 54
5.2.8 PCBYI—MODEL C200 ..ottt 5-6
5.2.7 LEAKAGE CURRENT TESTS ...ttt 5-9
© 5.2.8 OXYGEN CONCENTRATION TESTS ...ttt 5-9
5.3 TROUBLESHOOTING .....oviiiiiiiiiii i 5-10
531 GENERAL ...t e, 5-10
5.3.2 TESTEQUIPMENT REQUIRED ... ...ttt 5-10
5.3.3 TROUBLESHOOTING PROCEDURES .. ... ...oiiee e oo 5-10
5.3.4 TROUBLESHOOTING THE ACTUATOR-VHASTAND ..o 551
5.4 REMOVAL AND REPLACEMENT PROCEDURES ..o\ 5-51
B4 GENERAL .o 5-51
5.4.2 CONTROLLER FRONT PANEL «..u.oiuiiiieeee e 5-51
543 PCB2 ..o e e 5-51
544 PCB1 ............. B 5-51
5.4.5 POWERAND SILENCE/RESET SWITCHES .. ...oovn oo 5-51
5.4.6 OXYGEN INPUT VALVE FILTER CARTRIDGE .....ooooiee s oo 5-52
SECTION 6
PARTS LIST 6-1
8.1 GENERAL ... 6-1
SECTION 7 _ '
B SCHEMATIC DIAGRAMS : _ 7-1
T GENERAL L. 7-1

ii (Change 16)



C100/200

TABLE OF CONTENTS
LIST OF TABLES

TABLE PAGE
TABLE 1.1 SERIES CHANGE — C68—2 CONTROLLER . ....ooivit i e e 14
TABLE 1.2 SERIES CHANGE —C82-1 CONTROLLER .......outitint i iia e, 14
TABLE 1.3 SERIES CHANGE — C100/200~-2 HOOD AND SHELL ASSEMBLY ........ccuvvnn... 14
TABLE 3.1 SPECIFICATIONS .. ...t e e e e 3-1
TABLE 3.2 SPECIFICATIONS VHA STAND (OPTION) ...\ttt e e 3-3
TABLE 6.1 HOOD ASSEMBLY (SERIES 01), PARTS LIST .. ..ottt e e, 6-3
TABLE 6.2 ACCESS PANEL ASSEMBLY (SERIES 01), PARTS LIST . oottt e e it eanns 67
TABLE 6.3 SHELL ASSEMBLY AND DECK ASSEMBLY, PARTS LIST ...\t vi e e, 6-9
TABLE 6.4 MODEL €68 CONTROLLER, PARTS LIST .. ... ittt 6-13
TABLE 6.5 MODEL C82 CONTROLLER, PARTS LIST ..ottt 6-17
TABLE 6.6 MODEL C68 CONTROLLER FRONT PANEL, PARTSLIST .....o.ovireennnn... 6-21
TABLE 6.7 MODEL C82 CONTROLLER FRONT PANEL, PARTSLIST .....o.vvveeeeennnn.. 6-23
TABLE 6.8 PCB1-MODEL €68 CONTROLLER DISPLAY BOARD, PARTSLIST ........ovn.... 6~25
‘TABLE 6.9 PCB2, MODEL C68-2 SERIES 00 CONTROLLER TEMPERATURE CONTROL

AND ALARM LOGIC, PARTS LIST ... ... i e 6-29
TABLE 6.10 PCB2, MODEL C68—2 SERIES 01 CONTHOLLER TEMP. CONT. AND

ALARM LOGIC, PART S LIST ... e e 6-35
TABLE 6.11 PCB1, MODEL C82-1 CONTROLLER DISPLAY BOARD, PARTS LIST . ... ool 641
TABLE 6.12 PCB2 ~ MODEL C82-1 SERIES 00 CONTROLLER TEMPERATURE CONTROL

AND ALARM LOGIC, PARTS LIST ...t ittt it e e e e e 645
TABLE 6.13 PCB2-1 MODEL C82~1 SERIES 01 CONTROLLER TEMPERATURE

CONTROL AND ALARM LOGIC, PARTSLIST .. ..ottt eeaeeenanns 6-51

. TABLE 6.14 CABINET STAND ASSEMBLY .. ... .00ttt e e, 6-57
- TABLE 6.15 ACCESSORY SHELF ASSEMBLY, PARTS LiST (ACCESSORY) ................. 6-59

TABLE 6.16 LV. POLE ASSEMBLY, PARTS LIST (ACCESSORY) .....cviivinniiiiiiiinn, 6-61
TABLE 6.17 VHA STAND, PARTS LIST ...ttt e 6-65
TABLE 6.18 INNER COLUMN ASSEMBLY, PARTS LIST ©. ..ttt 6-69
TABLE 6.19 C100/200~2 SERIES 02 ACCESS PANELASSEMBLY ...........covvueenn..n.. 6-71
TABLE 6.20 C100/200-2 SERIES 02 HOOD ASSEMBLY . ... .oivinr it 6-75

jii



C100/200

TABLE OF CONTENTS
LIST OF ILLUSTRATIONS
FIGURE PAGE
FIGURE 1.1 ACCESSORIES ... ...ttt e e 1-2
FIGURE 2.1 ADJUST THE LATCH AND LOCK THE CLAMPS . . ..........vvuein e 2-1
FIGURE 2.2 ASSEMBLY INCUBATOR AND STANDARD CABINET STAND ..........ooooon. .. 2-2
FIGURE 2.3 ASSEMBLY INCUBATORAND VHASTAND . ....oue e 24
FIGURE 2.4 HOOD RELEASE OPERATION .......\uvseeee e 2-6
FIGURE 2.5 ACCESS PANEL OPERATION .......uutt e 2-6
' FIGURE 2.6 MAIN DECK RETAINER ......................... R 2-7
FIGURE 2.7 MATTRESS TRAY OPERATION .. ...ttt 2-8
FIGURE 2.8 ACCESS DOOR OPERATION .....''uuete e e 2-9
FIGURE 2.9 MATTRESS ELEVATOR OPERATION ..........uurreees i 2-10
FIGURE 2.10 FILTER COVERREMOVAL ................ooiies s PR 2-11
FIGURE 2.11 ACCESS DOOR OPERATION C100/200-2 QT VERSION - ...ovvoeeeon 2-13
FIGURE 2,12 MATTRESS ELEVATOR OPERATION C100/200-2 QT VERSION ... ........... 2-14
FIGURE 8.1 AIR/O2 CIRCULATION SYSTEM ...t 34
FIGURE 3.2 FUNCTIONAL BLOCK DIAGRAM, PCB2 ANALOG SECTION. .. ,................ 3-10
FIGURE 3.2 FUNCTIONAL BLOCK DIAGRAM, AIR FLOW, HIGH AIR TEMP, -
AND PROBE FAILURE ALARM CIRGUITRY (SIDEWAYS) ... .. ...\ 3-12
FIGURE 3.4 FUNCTIONAL BLOCK DIAGRAM, SET TEMP HIGH ALARM
CIRCUITRY .. e e SO 3-14
FIGURE 3.5 FUNCTIONAL BLOCK DIAGRAM, SET TEMP LOW ALARM |
CIRCUITRY ..o i 3-15
FIGURE 3.6 VARIABLE TRIANGULAR WAVEFORM ............. ... i 3-19
FIGURE 8.7 HEATER POWER CONTROL AT FULL POWER .. ...t 3-21
'FIGURE 8.8 FUNCTIONAL BLOCK DIAGRAM, POWER UP RESET .......ooooeoonnen . 3-22
FIGURE 3.9 FUNCTIONAL BLOCK DIAGRAM, MASTER CLOCK . . . ..o\ 3-23
FIGURE 8.10 FUNCTIONAL BLOCK DIAGRAM, ONE HOUR TIMER ... ..o\ 3-24
FIGURE 3.11 FUNCTIONAL BLOCK DIAGRAM, 15 MINUTE TIMER .. .. ... ovoooo oo 3-26
FIGURE 8.12 FUNCTIONAL BLOCK DIAGRAM, AUTO TEST . ... ..oee e 3-27
FIGURE 3.13 FUNCTIONAL BLOCK DIAGRAM, PCB1 CONTROLLER DISPLAYS ............. 3-29
FIGURE 3.14 CONTROLLER TIMING DIAGRAM (Sheet 1 of2) .............oo'eeoen . 3-30
'FIGURE 8.14 CONTROLLER TIMING DIAGRAM (Sheet20f2) ... .........oooo oo 3-31
FIGURE 4.1 REMOVAL OF CONTROLLER . ......0ittiei e 4-1
FIGURE 4.2 REMOVING THE MATTRESS TILT MECHANISM (C100/200 QT SERIES —02)
INCUBATORS ...\ttt e et 42
FIGURE 4.3 REMOVAL OF INNERWALL ... ... oo 4-3
FIGURE 4.4 ACCESS PANEL INNERWALLREMOVAL ... ... ..ot 4-4
FIGURE 4.5 REMOVAL OF MAINDECK ....... ..ot i 44
FIGURE 4.6 REMOVAL OF AIRINTAKE TUBE ...........0oomieeenae 4-5
FIGURE 4.7 REMOVAL OF HUMIDITY FILL PIPE ASSEMBLY .. ...........ooireree . 4-6
FIGURE 4.8 INSTALLATION OF MAIN DECK AND HOOD SEAT GASKET .................... 4-8
FIGURE 4.9 INSTALLATION OF IRIS ENTRY PORT SLEEVE . .......0ooeeeinreeeeen . 4-9
FIGURE 4.10 INSTALLATION OF ACCESS DOOR GASKET ........oieuurrsssinnnn ] 4-10
FIGURE 5.1 PCB2 (MODEL G100), LOCATION OF TEST POINTS AND
ADJUSTMENTS . . ..ottt e e 5-3



C100/200
TABLE OF CONTENTS

LIST OF ILLUSTRATIONS (CONTINUED) _
FIGURE PAGE

FIGURE 5.2 PCB1 (MODEL G100), LOCATION OF TEST POINTS AND
ADJUSTMENTS .+ e« ocvvernnneenss T R 5-5
FIGURE 5.3 PCB2 (MODEL G200}, LOCATION OF TEST POINTS AND
ADIUSTMENTS v oo e senee s e e e s 5-7
EIGURE 5.4 PCB1 (MODEL C200), LOCATION OF TEST POINTS AND |
ADJUSTMENT v e e e s aeeneee e s ez st 5-8
EIGURE 5.5 OXYGEN INPUT VALVE ASSEMBLY .......cvnomereesenees SRR 5-52
CIGURE 5.6 VHA STAND WIRING DIAGRAM = 120V UNITS . ..voveerenemennrrseeen s 5-53
EIGURE 5.7 VHA STAND WIRING DIAGRAM — 220/240 UNITS. ..oovoeneerree e 5-54
FIGURE 5.8 INSERTION OF GIB PINS . .. 1.t cvereaonssannarasssenmsssrrsme st 5-56
FIGURE 6.1 PARTS LOCATION DIAGRAM, HOOD ASSEMBLY (SERIES 01) -....vvevrevere 6-2
FIGURE 6.2 PARTS LOCATION DIAGRAM, ACCESS PANEL ASSEMBLY
(SERIES O1) . v e eeeeeeeamstmnnaesn o sasaisese a2 2o 6-6
. FIGURE 6.3 PARTS LOCATION DIAGRAM, SHELL ASSEMBLY AND DECK ASSEMBLY ........ 6-8
CIGURE 6.4 PARTS LOCATION DIAGRAM, MODEL C68 CONTROLLER ....c..vorereeeee 612
FIGURE 6.5 PARTS LOCATION DIAGRAM, MODEL €82 GONTROLLER . ... - - -« - eoo o 6-16
FIGURE 6.6 PARTS LOCATION DIAGRAM, MODEL C68 CONTROLLER, FRONT PANEL....... 6-20
FIGURE 6.7 PARTS LOCATION DIAGRAM, MODEL C82 CONTROLLER, FRONT PANEL ....... 6-22
FIGURE 6.8 PARTS LOCATION DIAGRAM, DISPLAY BOARD PCB1-MODEL C&8,
CONTROLLER v+« e« e enees e e teaon e s ame s s s st -2
FIGURE 6.9 PARTS LOCATION DIAGRAM, TEMPERATURE CONTROL AND ALARM |
LOGIC POB2 — MODEL C68 SERIES 00 CONTROLLER ........ .. e 6-28
CIGURE 6.10 PARTS LOCATION DIAGRAM, TEMPERATURE CONTROL AND ALARM
| OGIC POB? — MODEL G682 SERIES 01 CONTROLLER ... ovvvovneeienere 6-34
FIGURE 6.11 PARTS LOCATION DIAGRAM, DISPLAY BOARD PCB1-MODEL C82
CONTROLLER .+« v v e enveeanneennneaneessmnsns e 6-40
' FIGURE 6.12 PARTS LOCATION DIAGRAM, TEMPERATURE CONTROL AND ALARM
. OGIG 644
FIGURE 6.13 PARTS LOCATION DIAGRAM, TEMPERATURE CONTROL AND ALARM
®OGIC PCB2-1 MODEL C82—1 SERIES 01 CONTROLLER ....oovnireneieeees 6-50
EIGURE 6.14 PARTS LOCATION DIAGRAM, GABINET STAND ASSEMBLY . .....-ovveveoe e 6-56
FIGURE 6.15 PARTS LOCATION DIAGRAM, ACCESSORY SHELF ASSEMBLY -
(AGGESSORY) . v s eene o tscessesscne e esmsns st e s 6-58
EIGURE 6.16 PARTS LOCATION DIAGRAM, LV. POLE ASSEMBLY
(AGCESSORY) et emreoststessessne s s st tne st 6-60
FIGURE 6.17 PARTS LOCATION DIAGRAM, VHA STAND (Sheet 1 0f2) ..ovoovereerer e 6-63
FIGURE 6.17 PARTS LOCATION DIAGRAM, VHA STAND (Sheet 20f2) . vvnrvnmerensroe s 6-64
FIGURE 6.18 PARTS LOCATION DIAGRAM, INNER COLUMN ASSEMBLY - . ....ocovreeeeees 6-68
FIGURE 6.18 PARTS LOCATION DIAGRAM, C100/200-2 SERIES 02 ACCESS
BANEL ASSEMBLY - .+« + e s e e s eemnanmeseseema e s sttt 6-72
FIGURE 6.20 PARTS LOCATION DIAGRAM, C100/200-2 SERIES 02 HOOD ASSY - - -~ 6-74

FIGURE 6.21 PARTS LOCATION DIAGRAM, C100/200-2 SERIES 02 MAIN DECK ASSEMBLY .. 6-78
FIGURE 7.1 C68 CONTROLLER SCHEMATIC DIAGRAM ~ C68-2 CONTROLLER

SERIES 00 (SNEGLT O 8) »+ v e e e nenssrsrsemanstrseesone s rese s me 7-3
EIGURE 7.1 C68 CONTROLLER SCHEMATIC DIAGRAM - C68-2 CONTROLLER

SERIES 00 (SHEOL2 O 8) v s renessmnsnsrsrne s nresesnnn s st 74
FIGURE 7.1 68 CONTROLLER SCHEMATIC DIAGRAM — C68-2 CONTROLLER

SERIES 00 (Sheet 3 0F 3) -« cunrrnnmnnemnmssnrsnmses IOPTIPRTTTPRRE 7-5



C100/200

TABLE OF CONTENTS
LIST OF ILLUSTRATIONS (CONTINUED)
FIGURE PAGE
FIGURE 7.2 C82 CONTROLLER SCHEMATIG DIAGRAM C68-2
CONTROLLER SERIES 00 (Sheet 1 of9) .......... . PR 7-6
FIGURE 7.2 C82 CONTROLLER SCHEMATIC DIAGRAM .. Cc82-1
Con QDOLLER SERIES 00 (Sheet2ote) ... . 7-7

FIGURE 7.2 C82 CONTROLLER SCHEMATIC DIAGRAM — C82-1

CONTROLLER SERIES 00 (Sheet 3 of 3)
FIGURE 7.3 SCHEMATIC, PCB1, DISPLAYED (LED)

C100 CONTROLLER (IEC) - Ce8-2 CONTROLLER SERIES 01

(Sheet 1 of 3) ................ 7-9
FIGURE 7.3 SCHEMATIC, PCB2, DISPLAYED (LED)

C100 CONTROLLER (IEC) - C68-2 CONTROLLER SERIES 01

Sapot20f3) o e 7-10
FIGURE 7.3 SCHEMATIC, PCB2, DISPLAYED (LED) '

C100 CONTROLLER (IEC) - C68-2 CONTROLLER SERIES 01 ~
(Sheet3o0f3) ... ... ' ' 7-11

....................................................

FIGURE 7.4 SCHEMATIC, PCB1 DISPLAY (LED)

C200 CONTROLLER (IEC) — C82-1 CONTROLLER SERIES 01
(Sheet 1 of3) .. ... .

FIGURE 7.4 SOHEMAT R iy et 7—-3i2
FIGURE 74 SCHEMATIC, PCR2 DiSPLAY (LED) '
o G200 CONTROLLER (IEC) - C82—14 CONTROLLER SERIES 01

St T 7-13
FIGURE 7.4 SCHEMATIC, PCB2 DISPLAY (LED)
C200 CONTROLLER {IEC} - C82-1 CONTROLLER SERIES 01
_ o gtd) o L TIUTIEORESO 7-14
FIGURE 7.5 Ce8 CONTROLLER, WIRING DIAGRAM -
s 02 o 7-15

FIGURE 7.5 CB3 CONTROLLER, WIRING DIAGRAM :

. o) 7-16
FIGURE 7.6 C82 CONTROLLER, WIRING DIAGRAM _
: &) o 717

FIGURE 7.6 C82 CONTROLLER, WIRING DIAGRAM

Sheet2ota) o 7-18

LIST OF FLOWCHARTS
FLOWCHART PAGE
FLOWCHART 5.1 OVERALL CHECKS (Sheet 1 of 8) ..... e 511
FLOWCHART 5.1 OVERALL CHECKS (Sheet 2 of 8 5-12
FLOWCHART 5.1 OVERALL GHECKS (Sheet 3 of B T 5-i3

FLOWCHART 5.1 OVERALL CHECKS (Sheet 4 of 8 T 5-14
FLOWCHART 5.1 OVERALL CHECKS (Sheet 5 of B) 5-15
FLOWCHART 5.1 OVERALL CHECKS (Sheet 6 of 8) ...... B R 5-16
FLOWCHART 5.1 OVERALL CHECKS (Sheet 7 of 8 5-17
FLOWCHART 5.1 OVERALL CHECKS (Sheet 8 of 8 T 5-1

FLOWCHART 5.2 AUTO TEST TROUBLESHOOTING (Sheettofs) ......... ...... ... §-18

FLOWCHART 5.2 AUTO TEST TROUBLESHOOTING (Sheet2of3) ........ ... ... . . 5-20
FLOWCHART 5.2 AUTO TEST TROUBLESHOOTING (Sheet3of3) ....... . ... . R - 2 |

vi



C100/200
TABLE OF CONTENTS

LIST OF FLOWCHARTS (CONTINUED)

FLOWCHART PAGE
FLOWGCHART 5.3 DISPLAY TROUBLESHOOTING ... ..cuvmenermrecnrerrsrmrresnrts 522
FLOWCHART 5.4 SET TEMP LOW ALARM TROUBLESHOOTING (Sheet fof3) v 5-23
FLOWCHART 5.4 SET TEMP LOW ALARM TROUBLESHOOTING (Sheet20f3) .....ocovnvnnn 524
FLOWCHART 5.4 SET TEMP LOW ALARM TROUBLESHOOTING (Sheet30f3) .......ovveets 5-25°
FLOWCHART 5.5 SET TEMP HIGH ALARM TROUBLESHOOTING (Sheet 1 of 3) . e 5-26
" FLOWCHART 5.5 SET TEMP HIGH ALARM TROUBLESHOOTING (Sheet20f3) ............. 5-27
FLOWCHART 5.5 SET TEMP HIGH ALARM TROUBLESHOOTING (Sheet30f3) .......covvns 5-28
FLOWGCHART 5.6 ONE HOUR TIMER TROUBLESHOOTING ... iviiire e nna e 5~29
FLOWCHART 5.7 15 MINUTE TIMER TROUBLESHOOTING .. cciviiiiinasrnarorenareaenns 5-30
FLOWCHART 5.8 AIR AND SKIN* PROBE ALARMS TROUBLESHOOTING
‘ R ) T A 5-31
- FLOWCHART 5.8 AIR AND SKIN PROBE ALARMS TROUBLESHOOTING -
. (Sheet20ofB) ........coitn e eneaens S 5-32
FLOWCHART 5.8 AIR AND SKIN PROBE ALARMS TROUBLESHOOTING
I R ) T R A 5-33
 FLOWGCHART 5.8 AIR AND SKIN PROBE ALARMS TROUBLESHOOTING
(Sheet 4 of 5) 5—34
FLOWCHART 5.8 AIR AND SKIN PROBE ALARMS TROUBLESHOOTING
(SHEEES OFB) + . v v evuensenn e e e 5-35
FLOWCHART 5.2 AIR FLOW ALARM TROUBLESHQOTING (Sheet10f3) .......covenvvnnnn. 5-36
FLOWCHART 5.9 AiR FLOW ALARM TROUBLESHOOTING (Sheet20f3) .....ccovivvninns 5-37
FLOWCHART 5.9 AIR FLOW ALARM TROUBLESHOOTING (Sheet 30f8) ....cocverreenn... 538
FLOWCHART 5.10 HIGH AIR TEMP ALARM TROUBLESHOOQOTING
: (Sheet10f3) ....oovinvniiinien s T R 5-39
FLOWCHART 5.10 HIGH AIR TEMP ALARM TROUBLESHOOTING
- (ShEEt20fB) c . 5-40
FLOWCHART 5.10 HIGH AIR TEMP ALARM TROUBLESHOOTING
: : {Sheet30f3) .........cvvnnn. it teeaecisaseasensanunnenne PR 541
" FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (Sheet1ofd) .......cvevvnnns 5-42
FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (Sheet20f4) . .....oovvenvnns 543
FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (Sheet3of4) ..........cvvtts 5-44
FLOWGCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING {Sheet4 of 4} ............cvee 545
FLOWCHART 5.12 38.5 °C AIR TEMP SHUTDOWN TROUBLESHOOTING ......cverevareans 5-46
FLOWCHART 5.13 POWER FAILURE ALARM TROUBLESHOOTING .. ..vvvircnruseannnnnes 547
FLOWCHART 5.14 OXYGEN CONCENTRATIONS (Sheet 10f2) i 548
FLOWGCHART 5.14 OXYGEN CONCENTRATIONS (Sheet 31 1-) S 549

FLOWCHART 5.15 INSUFFICIENT RELATIVE HUMIDITY

vii




TABLE OF DEFINITIONS AND SYMBOLS
TECHNICAL DEFINITIONS

Control Zone. The area between two pianes10 and 15 ¢cm above the mattress center and parallel to the matiress,
measurement points being above the center points of the four quadrants of the mattress.

Incubator Temperature. Air temperature at a point 10 cm (4 in.) above and centered over the mattress surface.

Temperature Equilibrium. The condition reached when the average Incubator Temperature does not vary more
than 0.2 "C over a petiod of one hour.

Temperature Overshoot. The amount by which Incubator Temperature exceeds average Incubator Tem'perature
at Temperature Equilibrium, resulting from a change in control temperature, '

Temperature Rise Time. The time required for the Incubator Temperatute at center mattress to rise 10 °C.
Temperature Uniformity. The amount by which the average temperature at each of four points 10cm{4in.) abeve the
matiress surface differs from the average Incubator Temperature at Temperature Equilibrium. The four points are
the centers of four are as formed by lines that divide the widih and length of the maitress surface.

Temperature Variability. The variability of the temperature at a fixed pointin the incubator above the méttre_ss that will

be observed over a one-hour period after Temperature Equilibrium has been reached and all accesses remain
closed. '

NOTE, IMPORTANT, CAUTION, AND WARNING

NOTE: A Note is inserted in text io point out procedures or conditions which may otherwise be misinterpreted or over-
looked. A Note may also be used o clarify apparently contradictory or confusing situations. :

IMPORTANT: Similar to a Note but used where greater eMphasis is required.

CAUTION: A Caution is inserted in text to call attention to a procedure which, if not followed exactly, can lead to dam-
age or destruction of the equipment, ‘

WARNING: A Warning is inserted in text to cali attention to dangerous or hazardous conditions
inherent to the operation, cleaning, and maintenance of the equipment which may result in per-
sonal injury o: death of the operator or patient. C

(Change 15}
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- SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

This manual provides instructions for installation, maintenance, and repair of the Air-Shields Isolette® Infant §§
Incubator Model C100 and C200; it is intended for use only by trained, qualified service personnel. Instruc-
tions for the operator of the incubators are provided in a separate operator's manual.

1.2 DESCRIPTION

The forced air circulation system of the Incubator permits stable temperature control, uniform heat distribu-
tion, humidification, effective isolation of the infant from airborne contaminants, and control of oxygen concen-
trations. Accessibility 1o the infant is provided by an Access Panel, Access Doors, and Iris Eniry Ports. When
the Access Panel is open, a curtain of warm air flows from beneath the front edge of the mattress toward the
top of the Access Panel opening; this air shield minimizes the temperature drop within the hood environment.

On the Model G100, skin or air temperature control is selecied by a front panel control. The Model G200 is
equipped only for Air Temperature control. Instrumentation includes digital display(s) for temperature, LED’s

for relative indication of heater output, and a comprehensive visual and audible alarm system which includes
an alarm test feature.

The C100/200-2 Series ~02 is equipped with Oval Access Doors and a Matiress Deck with a continuously
Variable Mattress Tilt Mechanism. The C100/200—-2 Series —02 may be mounted on a Standard Cabinet Stand
or an optional Vertical Height Adjustable (VHA} Stand.

1.3 ACCESSORIES

Accessories available for use with the Incubators are illustrated in Figure 1.1. '
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REMOTE ALARM i

SWIVEL
SHELVES

FOLD DOWN
SHELF

CABINET
YHA STAND ( OPTION )
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WEIGHING SCALE

22"WEIGH HOOK

(REQD WHEN SCALE IS
ON ACCESSORY SHELF)

i.V. POLE

ACCESSORY SHELF

OXYGEN
CYLINDER RACK

STERILIZER TANK-

—PROBE COVERS
6 BOXES OF 100 EACH

FIGURE 1.1 ACCESSORIES (continued) )
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1.4 MODEL IDENTIFICATION/SERIES CHANGE

The Air-Shields Isolette® Infant Incubator contains two data tags which list model identification and series
number. One data tag is located onthe side of the Incubator nextto the probe and power cord connector panel;
this data tag relates to the Hood and Shell Assembly excluding the Controller. The second data tag is located
on the top of the Controller Chassis and relates only to the Controller. Exam-
ple:

MODEL C6$—2 =00

UNIT DESCRIPTION

EXPORT IDENTIFICATION

SERIES CHANGE (MODEL DESIGN CHANGE LEVEL)

TABLE 1.1 SERIES CHANGE - C68-2 CONTROLLER

SERIES NO. DESCRIPTION OF CHANGE ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
01 Add Circuitry to accommodate PCB2 68 351 71 changes to 68 351 72
| Remote Alarm Model AM&8—1

02 and 03 SPR 149 Add 68 951 32 and 33

04 100V units changed from 350 to 68 21570,71,72, 80,81 82, 83 and 90
385W
120V units changed from 350 to
396W
220/240 units changed from 350
to 328 to 396W

TABLE 1.2 SERIES CHANGE - C82-1 CONTROLLER

SERIES NO. DESCRIPTION OF CHANGE ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
01 Add Circuitry to accommodate PCB2 68 351 75 changes 1o
Remote Alarm Model AMB8-1 68 351 76
02 100V units changed from 350 to 68 217 70,71, 72, 80,81 82, 83
385W and 90
120V units changed from 350 to '
396W
220/240 units changed from 350
fo 328 to 396W

Change 14
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TABLE 1.3 SERIES CHANGE - C100/200-2 HOOD AND SHELL ASSEMBLY |

SERIES NO. DESCRIPTION OF CHANGE ITEMS/ASSEMBLIES AFFECTED

00 Criginal Design - Nane
01 Oxygen Limiter Filter 68 110 70, 78, 80

Cover optional accessory
02 Ovat Access Doors, 68 159 90, 91,

Continuously Variable

Mattress Tilt Mechanism 68 521 70

Change 14
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SECTION 2
INSTALLATION

2.1 GENERAL

The Cabinet Stand, the Hood and Base Assembly, and the Guard Rail are shipped in separate cartons. When

removing the equipment from the cartons, take care not to scratch or otherwise damage unprotected sur-
faces. Remove all packing materials from the shell assembly.

2.2 ASSEMBLY

2.2.1 INCUBATOR AND STANDARD CABINET STAND |

Instructions for assembling each major assembly are provided in the shipping carton for that asssembly. To

assemble the major items (the Cabinet Stand, the Hood and Base Assembly, and the Guard Rail) proceed as
follows:

1. If necessary, remove the Controller (Refer to Figure 4.1), attach the Guard Rail to the underside of the I
Base Assembly using the 6 bolts and lock nuts supplied {see Figure 2.2).

2. Place the Guard Rail and Base Assembly on the Cabinet Stand as shown in Figure 2.1.

3.  Adjust the threaded clamps on each side of the Cabinet Stand for positive laiching. The locking bar

should be approximately horizontal when the clamp is engaged in retainer. Lock the clamps by rotating
the locking bar to vertical position (Refer to Figure 2.1).

RETAINER

CLAMP

Oc‘

LOCKING BAR \

FIGURE 2.1 ADJUST THE LATCH AND LOCK THE CLAMPS |

WARNING: The Incubator must be attached to the Cabinet Stand using the clamps provided.

Failure to do so could result in the Incubator separating from the stand if sufficiently tilted, par-
ticularly with the hood open. :

4. Install the Hood Assembly on the Base Assembly as shown in Figure 2.1.

5. Assemble the power cord bracket onto the Base Assembly as shown in Figure 2.1. Install the Controller. B

2—-1
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HOOD ASSEMBLY

WASHER SHOULDER !

_——-‘—'—I—(_i_ == )
ro | [POWER coRp

BRACKET

GUARD RAIL LIFT POINTS

FRONT & REAH

SECURING
CLAMP ——— |

CABINET STAND

| FIGURE 2.2 ASSEMBLY INCUBATOR AND STANDARD CABINET STAND
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2.3 ASSEMBLY INCUBATOR AND VERTICAL HEIGHT ADJUSTABLE STAND (VHA)

1. linecessary, remove the Controller (Refer to Figure 4.1), attach the Guard Rail fo the underside of the
' Base Assembly using the 6 bolis and lock nuts supplied (see Figure 2.3).

2. Place the Guard Rail and Base Assembly on the VHA (Vertical Height Adjustable) Stand as shown in
Figure 2.3.

NOTE: if Cabinet or Drawer Modules are to be installed, they should be installed before the Incubator is
placed on the VHA Stand. :

WARNING: The Incubator must be attached securely to the VHA Stand using the clamps pro-

vided. Failure to do so could result in the incubator separating from the stand if sufficiently
tilted, particularly with the hood open.

WARNING: The VHA Stand is intended for use with Air-Shields Incubators which use the C100

Incubator Base Assembly. DO NOT use the VHA Stand with other Incubators. Incubator insta-
bility or tip over could result.

CAUTION: Refer to Figure 2.1 for lifting instructions.

3.  Secure the Base Assémbly to the VHA Stand using the clamp on each side of the VHA Stand.

IMPORTANT: Check to be certain Incubator is firmly secured 1o the stand at both ends. Do niot place in
service if not firmly secured.

4.  Install the Hood Assembly on the Base Assembly as shown in Figure 2.3. Install the Coniroller.

5. Connect the interconnecting Power Cord frbm the VHA Stand to the Incubator ac POWER CORD Re-
ceptacle. '

CAUTION: To comply with Underwriters Laboratories (UL) requirements, DO NOT connect the In-
cubator power cord directly to an ac wall socket when the Incubator is mounted on a VHA Stand.
The power cord may be disconnected from the wall socket or damaged when the VHA Stand is

raised or lowered. Always provide power to the Incubator using the Power Cord coming directly
from the VHA Stand.
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HOOD ASSEMBLY

SHOULDER

SCREW
. BASE ASSEMBLY

GUARD RAIL

VHA STARD

SECURING

‘ 'CLAMP z‘u \\Z
&

E FIGURE 2.3. ASSEMBLY INCUBATOR AND VHA STAND
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24 CLEANING

The Incubator should be cleaned as necessary using the procedures described in Section 4 of this manual.

2.5 OPERATIONAL CHECKOUT PROCEDURE

The operational checkout should be performed before the Incubatoris first placed into use and after any disas-
sembly for cleaning or maintenance. - " ‘

1. BEFORE CONNECTING THE INCUBATOR to the power source, depress the POWER switch; the
power failure alarm should sound, and the POWER FAIL indicator should light. This tests the operation

of the power failure alarm circuit and ensures that the rechargeable battery that powers the circuit is in
good condition. Depress the POWER switch a second time to silence the alarm.

2. CONNECT THE POWER CORD.

CAUTION: Make sure that the building power sou.rce is compatible with the electrical specitications
of the Incubator. For proper grounding reliability, connect the power cord only to a properly marked
3-wire hospital-grade or hospital-use receptacle. Do not use extension cords.

3. ON THE MODEL C100, set the CONTROL MODE switch to the AIR position.

4. DEPRESS THE POWER SWITCH. When on, the switch is illuminated. When initially turned on, the
power unit performs a 5—-second self test; all alarm lamps light, the audible alarm is pulsed, and each

temperature display (two in C100, one in C200) shows 3 eights (88.8). If any function does not accur, the
unit requires service.

Check all digits of Thumbwheel Switches for centering within their “window™. If any digit does not center
itself in its “window” with a positive “click” at all settings, replace the switch.

IMPORTANT: This test should be performed on a daily basis. The self test tests the lamps displays, and audi-
ble alarms, but does not completely simulate a functional failure.

5. ADJUST THE AIR SET TEMP °C THUMBWHEEL SWITCH TO 34.0. Alt four HEATER lamps should
light, indicating fuil heater output. .

NOTE: Allow the unit fo operate while continuing the operational checkout.

6. CHECK HOOD HINGE AND LATCH OPERATION for proper positioning. Using the Hood Lift handle,

slowly tilt the Hood back until the Hood Latch engages. Close the Hood by releasing the Hood Latch as
shown in Figure 2.4. - R

2-5
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FIGURE 2.4 HOOD RELEASE OPERATION

7. CHECK ACCESS PANEL DETENT. Rotate both latch releases inwardly and open the Access Panelas
shown in Figure 2.5; the Air Curtain Cover should rise slightly as the Access Panel opens, and the
detents should create a noticeable “drag” during initial movement of the panel. Pivot the Access panelto
the full open position (hanging straight down).

FIGURE 2.5 ACCESS PANEL OPERATION

8. CHECK AIR CURTAIN COVER. Remove Mattress Tray by lifting straight up to clear the rails on the
hood baffles and then withdrawing through the front of the Incubator. Check that the rear curved edge of

the Air Curtain Cover is retained by the 1/4" rod between the Mattress Tray rails and that the front edge is
about 1" above the Main Deck.

2-6
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WARNING: Do not lift the main deck or touch the heater when performing the following
step. The heater can be sufficiently hot to cause burns.

9. CHECK MAIN DECK 'by pivoting the Air Curtain Cover to the vertical position and checking the Main

Deck Retainer; the retainer shouid be positioned as shown in Figure 2.6. Lower the Air Curtain Cover
and reinstall the Mattress Tray.

FIGURE 2.6 MAIN DECK RETAINER

10. CHECK MATTRESS TRAY by sliding it out to the fully extended position as shown in Figure 2.7. Apply

firm pressure to the Mattress Tray; make sure itis properly supported by the rails and baffles to provide a
firm infant platform,

2-7
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11.

12.

13.

FIGURE 2.7 MATTRESS TRAY OPERATION

CHECK ACCESS PANEL LATCHES by closing the Access Panel and rotating both latches until fully
engaged. Both latches must be fully engaged to avoid accidental opening of the Access Panel.

CHECK ELBOW LATCH ACCESS DOORS. Gently press the door release with an elbow, as shown in
Figure 2.8. Each Access Door should swing open. Close the doors and check for proper latching.

CHECK IRIS ENTRY PORTS. Rotate the outer ring of each Iris Port; the iris should open and close as.
rotation is continued through 360°. , ' : y . .

2-8
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FIGURE 2.8 ACCESS DOO_R OPERATION

14. CHECK MATTRESS ELEVATORS. Separaiely operate each Mattress Elevator by rotating handles
downward as shown in Figure 2.9.

NOTE:

* These elevator levers are provided to permit the infant to be positioned in the Trendelenburg or Reverse
Trendelenburg position. Do not elevate both ends of the mattress at the same time except for possible use

during magnification x-ray procedures. Never leave the infant unattended while both elevators are
raised. '

¢ OnC100/200 Series 01 Incubators the Hood cannot be opened when either Mattress Elevator is raised. |

"Change 14
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FIGURE 2.9 MATTRESS ELEVATOR OPERATION

WARNING: A dirty Air intake Filter may affect oxygen concentrations and/or cause Carbon
Dioxide buiid up. The filter must be checked on a routine basis and changed at least every
three months.

15. CHECKTHE AIR-INTAKE MICROFILTER. Loosen the two thumbscrews of the Air—Intake Filter Cover
and remove the cover as shown in Figure 2.10. Inspect the microfilter; if visibly dirty it should be re-
placed. Refer to paragraph 4.2.3 for additional instructions.

2-10
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17.

18.

19.

* Mode! G100 only.

“instructions on disassembly of the Oxygen Input Valve.

C100/200
INSTALLATION

FIGURE 2.10 FILTER COVER REMOVAL

CHECK THE OXYGEN INPUT VALVE FILTER. The Oxygen Input Valve Filter Cartridge should be
checked once every four months and replaced if the ends are gray or black. Refer to paragraph 5.4.8 for

CHECK AIR/OXYGEN SYSTEM by introducing a carefully measured 8 LPM of oxygen, then monitoring
levels within hood to verify that they reach the predicted level as indicated on the Filter Cover Assembty.

CHECK AIR TEMPERATURE MODE OF OPERATION. Place calibrated test thermometer 4 inches [
above center mattress. With all access openings closed, aliow the Incubator to warm up to the §
thumbwheel setting (34.0); it should take approximately one hour or less. While the unit is warming up,
suspend the auxiliary probe through the hole in the top of the incubator Hood and position the patient
probe* in the center of the mattress surface; do not connect the probe plugs to the receptacles. When the
AIR TEMP °C Display has stabilized, the number of HEATER Indicator lamps illuminated will typically be
reduced to no more than two. Check that the digital display remains within 0.5 °C of set temp for 15
minutes after stabilization. The test thermometer should read within 1.0 °G of the displayed temperature.

ICH ECK AIR SET TEMP. ALARM by setting the AIR SET TEMP °C thumbwheel first to 32.0 °C, then to

38.0 °C. An audible and visual alarm should activate at each setting aﬂer ad to 18 second delay and
cancet when the setting is returned to the display reading.

2-11
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20.

217

227

237

CHECK AUXILIARY PROBE. insert the Auxiliary Probe connector into the AUXILIARY AIR PROBE
receptacle. Set the AIR SET TEMP °C thumbwheel to 34.0 °C. When AIR TEMP °C Display has stabi-
lized, the number of HEATER Indicator Lamps illuminated will typically be reduced fo no more than two.
Check that the digital display remains within 1.0 °C of set temp for 15 minutes after stabilization.

CHECK SKIN TEMPERATURE MODE OF OPERATION. Connect the Patient Probe plug to the PA-
TIENT PROBE Receptacle and set the SKIN SET TEMP °C thumbwheel to 36.0 °C. Set the CONTROL
MODE Switch to the SKIN position. If the SET TEMP alarm actuates, depress the Alarm SILENCE/RE-
SET Button. Allow the Incubator temperature to stabilize at 36 °C.

CHECK SKIN SET TEMP ALARM. Leave the CONTROL MODE Switch in the SKIN position and setthe

SKIN SET TEMP °C thumbwheel to 37.5 °C, then fo 34.5 °C. An audible and visual alarm should activate
at each setting and cancel when the setting is returned to the dispiay reading.

CHECK SKIN PROBE ALARM. Leave the CONTROL MODE Switch in t'ia'e SKIN position and discon-
nect the Patient Probe from the receptacle. The audible and visual alarms should activate, the SKIN
TEMP °C digital display should go blank or flash, and the HEATER indicator Lamps should all go on.

When the Skin Probe is reconnected and after the SILENCE/RESET Button is depressed, the incubator
should retum to normal operation.

WARNING: The Controller heater can be sufficiently hot to cause burns; avoid removing

the Controller or touching the heater until the unit has been switched off for at least 45
minutes. : ‘

24,

25,

-26.

CHECK AIR FLOW ALARM. Set the POWER switch to OFF. Remove the Controller (Figure 4.1) from
the Incubator. Remove the fan impeller from the fan motor shaft, and reinstall the Controller in the Incu-
bator. Set the POWER switch to ON and wait for the end of the Auto—Test cycle (5 seconds). Within 5
minutes, the AIR FLOW indicator should flash, a pulsating audible alarm should sound, and afl HEATER

lights should go out. Reinstall the fan impeller and restore the Incubator to normal operating condition
before proceeding.

CHECK MAXIMUM AIR TEMPERATURE. On the Mode! C100, position the probe end of the Patient
Probe outside the Incubator (leave the CONTROL MODE Switch in the SKIN position). On the Model

(200, setthe thumbwheel switches f0 39.9 °C. Allow the Incubator to heat. If the SET TEMP alarm actu-
ates, depress the Alarm SILENCE/RESET Button.

The Incubator shouid not heat'above 38.5 +/—0.5 °C, as indicated on the AIR TEMP °C display. The test
thermometer located at center mattress should read less than 40 °C.

CHECK HIGH TEMPERATURE ALARM. Position probe end of auxiliary probe outside the incubator,
and a calibrated thermometer 4 inches above the center of the matiress. If the SET TEMP alarm actu-
ates, depress the Alarm SILENCE/RESET Button. When the HIGH TEMPERATURE Alarm actuates,
disconnect the auxiliary probe; the AIR TEMP °C display should read 39.5 +/— 1.0 °C (see note below).

The calibrated thermometer located at center matiress should read within 1.3 °C of the displayed tem-
perature.

OPERATIONAL CHECKOUT PROCEDURE C100/200-2 QT VERSION (Series —02) INCUBATORS

. The Operational Checks described beiow should be performed in addition to the Operational Checkout Proce-
dure described for the C100/200-2 Incubators.

- CAUTION: HEAVY EQUIPMENT - To prevent injury or damage to the Incubator/Stand, two persons of
~sufficient strength are required to adequately control the Incubator when transporting.

- CAUTION: Always iower the Incubator to its lowest position prior to transport for optimum stability.

“NOTE: 39.5 +/— 0.5 °C in current production Incubators and Incubators which have been retrofitted for Air

- Temperature Limit of 38.5 °C. See Tables 6.9 and 6.11 for details relating to component changes.
* Mode! G100 only. :

2-12
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27. CONNECT THE POWER CORD of the VHA Stand to the ac power outiet. Turn on the Main Power
Switch. :

CAUTION: To comply with Underwriters Laboratories (UL) requirements, DO NOT ¢connect an incuba-

tor mounted on a VHA Stand directly to an ac wall socket. Always provide power to the Incubator
using the Power Cord coming from the VHA Stand. '

CAUTION: Make sure the building power source is compatible with the electrical specifications
shown on the rear center column of the VHA Stand. For proper grounding reliability, connect the
power cord only to a properly marked 3-wire hospital grade receptacle. Do not use extension cords.

28, CHECKACCESS DOORLATCH. Press the dodr release of each Access Door simultaneously { Figure

2.11). Each Access Door should swing open. Close the doors and check for proper latching and quiet-
ness. _ _ _ o ' '

FIGURE 2.11 ACCESS DOOR OPERATION C100/200-2 QT VERSION

29. CHECK MATTRESS ELEVATORS. Rotate the right mattress Elevator Handle (Figure 2.12) clockwise
until it stops. The right end of the mattress should be at a 9 degree angle. Rotate the handle counter-

clockwise until it stops. The mattress should be level. Repeat the procedure using the left mattress Ele-
vator Handle.

WARNING: Do not atiempt to raise the Hood when the mattress is raised.
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IMPORTANT: Be sure that all the screws that secure the Elevator Tilt Mechanism to the Deck are fully tight-
ened 1o ensure Matiress Tray stability.

FIGURE 2.12 MA'ITRESS ELEVATOR OPERATION C100/200-2 QT VERSION

NOTE: These Elevator Handles are provided to permit the infant to be positioned in the Trendelenburg or
reverse Trendelenburg position. Do not elevate both ends of the mattress at the same time except forpossible

use during magnification X-ray procedures. Never leave the infant unattended while both elevators are
raised. '

30. CHECK THE VHA STAND (OPTION). Depress the right porfion of the VHA Stand Up/Down Switch to
raise the stand to maximum height. Depress and hold the left portion of the VHA Stand Up/Down Switch
to lower the stand to the minimum height. Readijust to desired height.

WARNING: Always place one hand on the Incubator for support when adjusting the height to
prevent losing balance. : R . _

B CAUTION: Always reposition any phototherapy _I_amps prior to adjusting Incubater height.

31. CHECKOUTIS COMPLETE. Disconnect and store the Auxiliary and Patient Probes.* Ifthe Incubator is
to be used, set the CONTROL MODE Switch* to the AIR position and leave the Incubator running until
ready for use. i it is not going to be used it may be shut off.

* Model C100 only.
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SECTION 3
TECHNICAL INFORMATION

3.1 SPECIFICATIONS

Specifications for Incubator Models C100 and C200 are provided in Table 3.1. All specifications are subject to
change without notice.

TABLE 3.1 SPECIFICATIONS

CONTROLLER POWER REQUIREMENTS:

Model CB8~2 .......... .. i i e e ee v e e .. 110/120VaC, 50/60 Hz, 396W
Model C68—2E ... ... ..o e 220/240Vac, 50/60 Hz, 328W to 396W
100Vac, 50/60 Hz, 385W
Model G821 i 110/120Vac, 50/60 Hz, 396W
Model CB2—1E ... ..o i e 220/240Vac, 50/60 Hz, 328W to 396W
' 100Vac, 50/60 Hz, 385W
CHASSIS LEAKAGE CURRENT 100/110/4120 V Units ..................... PP 100 pA or less
220/240V Units ... ..o 500 pA or less

ALARMS: ‘
Air-Flow ... .. o Actuated by fan failure or a short—circuited Air Flow probe.

Probe Acluated by a defeclive Air, Skin* High Temperalure or
Auxiliary probe or if the Skin* Temperature probe is discon-
nected when operating in Skin* Mode. Also actuated by an
open~circuited Air Flow probe when the temperature

sensed below deck is greater than 30 to 31 °C.

HighTemperature .......................... Actuates it Air Temperature sensed below deck rises
' above 39.5 +/— 1 °C. (See Note below)
Set Temperature (SETTEMP) ............... Actuates if Skin* or Air Temperature fluctuates from set
temperature as follows:
Skin Temperature* +1.0+/~ 0.3°C
~1.0+/~ 0.3°C
Air Temperature +1.5+/- 05°C
-3.0+/- 0.5°C
Power Failure Alarm (POWERFAIL) .......... An alarm which is actuated if primary power to the Incuba-

tor fails or the power cord is accidentally disconnected from
the wall receptacle or the Incubator.

* Model C100 Only.

NOTE: 39.5 +/— 0.5 °C in current production incubators and incubators which have been retrofitted for Air
Temperature Limit of 38.5 °C. See Tables 6.9 and 6.11 for details relating to component changes.

Change 14
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TABLE 3.1 SPECIFICATIONS (CONT.)

ALARM SILENCE/RESET Switch

Silence ... Silences the set temp audible alarm for 12 fo 15 min;
alarm silence is automatically over-ridden if a subse-
quent alarm occurs within the period of silence.

Reset............ Cancels High Air Temp., Air Flow or Probe Alarm if alarm condition no longer exists

TEMPERATURE CONTROL RANGES:

AirTemperature Mode ... 20 °C to 38 °C +/- 0.5 °C**
Skin Temperatu.re Mode™ ... 34 to 37.9 °C
TEMPERATURE RISE TIME* . ......coiiiiiiirieneinrnrnnnrees PR .. 45 minutes or less
TEMPERATURE VAR A BILI T Y Lttt ittt it et e eeeee s e aae e e e s rearanenn 0.2°C
TEMPERATURE OVERSHOOT ™ ... ... iiiiiiiieiiicarnennnnnns ., 0.5 °C maximum
TEMPERATURE UNIFORMITY™ ... eoiiiuitiuitinineneteiininin e e enenenaneneneananin 4/=1°C

CORRELATION OF INDICATED AIR
TEMPERATURE TO ACTUAL INCUBATOR : _
TEMPERATURE™" (after Temperature Equilibrium* isreached) ..............ooveeeernii.... 1°C

CORRELATION OF INDICATED AIR
TEMPERATURE TO SET TEMP.
(afier Temperature Equilibrium** is reached):

Alr e e +/— 0.5 °C of set temperature up to 38 °C***

Skin* .......... et Attt eaeeaennaane e +/~ 0.3 °C of set temperature up to 37.9°C
OXYGEN CONCENTRATION RANGE ........euntsireseeeeeae s cae e s tansnaennrnnees 20.9 to 70%
HUMIDITY ... it nenes Typically between 50 and 60% with water in humidity reservoir
NOMINAL DIMENSIONS:

Helght L 137 ¢m (53-3/4")

T o 56 cm (22"

Wi L 116 cm (45,77
MATTRESS TILT -

Trendelenburg/Reverse Trendelenburg ............... e e e e, 0xg
NOMINAL WEIGHT ... iiiiiti ittt i e it e ra et e snannenasannannnnns 78 Kg '(1 68 lbs.)
NOISE LEVEL WITHIN HOOD

ENVIRONMENT .......civiiiiiiiiiiinnennnnnes.- 60 dBA maximum with 50 dBA or less ambient
AIR VELOCITY OVER MATTRESS .......... Does not exceed 10 cm/sec (20ft/min) within Control Zone**
* Model C100 oniy. ** Refer to Table of Definitions and Symbols. *** 38.4 °C +/- 0.4 °C in current
production Incubators and Incubators that have been retrofitted for Air Temperature Limit of 38.5 °C.

Change 15 '
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and activate the Set Temp Low Alarm circuitry; When the air temperature rises 1.5 °C above set temp, the

output of AR6—1 goes 10 —5.0 volts. This —5.0 volts is applied to AR9—4 (pin 7} and causes AR9-4 {pint)togo
low and activate the Set Temp High Alarm circuitry ’ '

*In the Skin Mode when the skin temperature rises above or falls below 1°C of set temp, the output of Error
Amplifier AR6—4 will go to either plus or minus 5 volts, This voltage is applied through S1-C (pin 6) to AR9-3
and AR3-4, which control the Low and High SET TEMP alarm circuits, respectively. When the voltage is +5

volts, the SET TEMP Low Alarm is activated; when the voltage is -5 volts the SET TEMP High alarm is acti-
vated.

DIGITAL - SET TEMP HIGH ALARM (Figs. 3.4, 7.1 or 7.2). When a Set Temp High Alarm occurs a logic 6w
is applied to U11-B (pin 6), U14—C (pin 12), and U20-A (pin 1). The low at U11-B {pin 8} activates the (918
SEC) Set Temp Alarm Delay (U12-A and U12-B) and places U15-B (pin 5} low. After the delay circuitry times
out, U12-B {pin 13) goes low and places U15-B (pin 6) low which activates U18-B (pin 4} and flashes the SET
TEMP lamp on the front panel (Note the clock pulses on U18-B {pin 8} from U13-B {pin 4}).

The low at U14-C (pin 12) activates the Audible Alarm continuously afier an 8 to 9 second delay. The audible
alarm delay is controlled by the output of U9—C and U11-A.

The low at U20-A (pin 1) cuts off the Solid State Relay K1 via U20-B and U16—-E. This occurs 9 to 18 seconds
after the alarm because of the input at U20-A pin 8 from the delay circuitry. The output of U16-E {pin 10) is
also applied to U17-B (pin 5), which after one Master Clock pulse, disconnects the Heater Coil via Q1 and K1.

This alarm may be silenced for a period of 15 minutes; refer to the 15 Minute Timer Circuit description.

DIGITAL - SETPOINT LOW ALARM (Figs. 3.5, 7.1 or 7.2). A Set Temp Low Alarm occurs when the skin® or
air temperature is below the setting of the set temp switches. This alarm is disabled for one hour after turn on.

When a set temp low alarm occurs a logic low is applied to Us-A {pin 5} and U16-D (pin 9). The lowat U16-D
{pin 8} is inverted and applied to U1 1~D (pin 13). U11-D (pin 11 ) wiltgo low if U11-D (pin 12) is at a logic high.
Ut1-D (pin 12) can only be high one hour after turn on or 2.5 minutes after set temp is reached; refer to the
One Hour Timer circuit description. c -

* Model C100 only.
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When U11-D {pin 11) goes low, the 9—to—18 second delay timer is activated by U11-B (pin 4) and U16-C (pin
8). After the delay circuit times out, U12-B (pin 13} goes low and places U15-B (pin &) low which activates
U18-B (pin 4) and flashes the SET TEMP light (note the clock pulses on U18~B (pin 6) from U13-B {pin 4).

The audible alarm will be pulsed on and off because of the following conditions, U14~C (pins 12 and 13} are at
a logic high which permits the clock at pin 11 to be gated through to U14-B (pin 3). U14-B (pin 5) is at a logic
high after the auto sequence (refer to Auto Test Circuit description). U14-B (pin 4) is at a logic high because
there are no other alarms and the SILENCE/RESET button has not been depressed. This alarm may be si-
lenced for a period of 15 minutes, refer to the 15 Minute Timer Gircuit description.

AIR FLOW ALARM CIRCUITRY. The Air Flow Alarm Circuitry is split between analog and digital portions of
PCB2. The following discussion is divided accordingly.

ANALOG (Figs. 3.2, 7.1 or 7.2) Thermistor RT4, which is located between the Heater and Fan, is heated by
the current flow from +12 volts via R31 to ground. This current flow maintains the voitage atthe junction of R31
and R40 at approximately +11.0 volts. In the event that the fan stops turning or RT4 is short—circuited, the
voltage at the junction of R31/R40 will go to approximately +6 volts due to the rise in temperature. The +6 volts
at the input of AR7-2 will cause its output to rise to +5.5 volts and cause the output of comparator AR3—4 (pin
13) to go low and activate the Air Flow Alarm circuitry. If RT4 shorts, the output of AR7-2 will rise to approxi-

mately 11.0 volts and cause the output of comparator AR3-4 (pin 13} fo go low and activate the Air Flow Alarm
circuitry. .

DIGITAL (Figs. 3.3, 7.1 or 7.2) . An Air Flow Alarm occurs when the Air Circulation across the heater coil stops
or the Air Flow Probe RT4 is short—circuited.

When an Air Flow Alarm occurs, a logic low is applied to U14~-A (pin 1). This low causes U16-B {pin4}togo
low and start the 9- to 18— second Delay Timer U5-A and U5-B. After the timer times out, U5-B (pin 13) goes
low and is applied to U15-D (pin 13), U15-C {pin 8}, and U15-A (pin 2).

3-16
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The low at U14—A (pin 1) is also applied to U15-A pin 1, thus determining that the alarm is an Air Flow Alarm.
U15-A (pin 3) goes high and will set latch U19-A (pin 15) high at the next clock pulse.

The high at U19-A (pin 15) is applied to 18--D {pin 13) whose other input is the flashing signal fromthe Alarm

Flash Circuitry U16-A {pin 2). The oulput of U18-D (pin 11) then flashes the AIR FLOW lamp on the front
panel.

* The output of U19-A (pin 15} is élso appiied to U20-C (pin 11) which sounds the pulsating audible alarm via
U11-A and U14-B. In addition, it turns off the SSR via U16~F, U20-B, and U16-E {pin 10). The output of

U16-E {pin 10} is also connected to U17-B (pin 5). U17-B will disconnect the Heater Coil via Q1 and K1 after
- one Master Clock pulse. - -

When the SILENCE/RESET button is depressed, latch U19-A will be reset via U13-D. However, ifthe alarm
condition still exists, the latch will be set again at the next Master Clock pulse.

HIGH AIR TEMPERATURE ALARM CIRCUITRY. The High Air Temperature Alarm Circuitry is split between
the analog and digital portion of PCB2. The following discussion is divided accordingly.

ANALOG (Figs. 3.2, 7.1 or 7.2). The High Air Temperature Circuitry is conirolled by thermistor RT1-B. As

long as the Air Temperature is between 20 and 39.5C, the voltage at input of AR2~1 (pin 5/6) will be greater
than 2.6 volts. When the air temperature rises above 39.5C the input voltage falls below 2.6 volts and the
output of AR2—1 (pin 7} will go low and activate the High Air Temperature Alarm Circuitry. In the event that the

thermistor shorts the cutput of AR2—1 (pin 7) will also go low and activate the High Air Temperature Alarm
circuitry. .

If RT1-B opens the output of AR3-1 (pin 2) will go low and activate the Probe Failure Alarm Circuitry.

DIGITAL (Figs. 3.3, 7.1 or 7.2) When a High Air Temperature Alarm occurs, a logic low is applied to U14-A
~{pin2). This low causes U16-B (pin 4) to go low and start the 9—to 18— second Delay Timer U5-A and U5-B.

_After the timer times out, U5-B (pin 13) goes low and is applied to U15-D {pin 13}, U15-C {pin 9), and U15-A
(pin 2). . - :
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The low at U14~A (pin 2} is also applied to U15~-C (pin 8) thus determining that the alarm is a High Air Tem-
perature Alarm. U15~C (pin 10) goes high and will set latch U17--A {pin 15) high at the next clock pulse.

The highat U17--A (pin 15) is app!ied to U18-C (pin 8} whose other input is the flashing signal from the Alarm

Flash Circuitry U16~A (pin 2). The output of U18-C (pin 10) then flashes the HIGH TEMP lamp on the front
panel. :

The output of U17-A (pin 15) is also applied to U20-C {pin 11) which sounds the audible alarm continuously
via U1 1-A and U14-B. The alarm will seund continuously and not pulsate because U17-A (pin 14) is low and
is connected to U14—~C (pin 13). This low blocks out the flashing signal at U14—C (pin 1 1). In addition to sound-
ing the alarm, the high at U17-A (pin 15) tumns off the SSR via U1 6-F, U20-B, and U16-E (pin 10). The output

of U16~E (pin 10) is also connected to U17-B (pin 5). U17-B will disconnect the Heater Coil via Q1 and K1
after one Master Ciock pulse, '

When the SILENCE/RESET button is depressed, latch Ut 7—A will be reset via U13-D. However, if the alarm
condition still exists, the latch will be set again at the next Master Clock pulse.

38 °C** AIR LIMIT CIRCUITRY (Figs. 3.2, 7.1 or 7.2). The function of the 38.5 °C** Air Limit Ciruit is to shut
down the heater when the Incubator air temperature exceeds 38 °G**. When the output of AR4—1 (pin 1) goes

above 3.6 volts (38 °C) (see Note Below) the output of ARG~2 (pin 14} goes high and shuts down the Tempera-
ture Control Circuitry which in turn will shut down the Heater Control Circuitry. -

- TEMPERATURE CONTROL CIRCUITRY {Figs. 8.2,7.1 or 7.2) Upon initial turn on, the air temperature of the
Incubator or the infants skin temperature will be low and the error voitage at TP20 (air) or TP13 (skin*) will be
highly positive. This positive voltage saturates AR6—3 negative. This negative saturation forward biases

CR17 and cancels out the positive voltage at the junction of CR21 and R79 and drives itto approximately —6.0
volts.

This —6 volis bias drives the output of AR8-1 to ground potential in approximately 1/2 second because of the
time constant developed by R67 and C25. This in effect cancels AR8-1 out of the circuit and permits the
Heater Control Circuitry to apply full power to the Heater. :

* Model C100 only.

**88.5 °C in current production Incubators and in Incubators that have been retrofitted for Air Temperature
fimit of 38.5 °C. See Tables 6.9 and 6.11 for details.

NOTE: 3.7 volts (38.5 °C) in current production Incubators and Incubators that have been retrofitted for Air
Temperature Limit of 38.5 °C.
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As the temperature approaches control point, the voltage at TP20 becomes less positive, this in turn causes
the output of AR6-3 1o become less negative. At approximately 0.9 °C below set temp AR6-3 comes out of
negative saturation and goes toward 0 volts. This in turn causes the voltage atthe junction of R7¢ and CR21 to
‘rise toward O volts and then go positive as the temperature in the Incubator reaches set temp.

This positive voltage turns CR21 off and causes the output of AR8-1 to go negative at a time constant of 1
minute created by C26 and R68. This negative voitage is applied to the summing point of R70 and R72 and will
cancel any overshoot as the temperature reaches settemp. In addition, if the door is opened, the temperature
will drop and TP20 will go positive and drive AR8—1 into saturation and permit the Heater to go on full. Afterthe

door is closed, the temperature will rise and AR8—1 will function as previously described to cancel any over-
shoot as the temperature reaches set temp.

The voltage at the summing point of R70 and R72 is applied to AR1-2. The output of AR1-2 is limited to +4.0

volis at full power by the Temperature Control circuitry and varies between +1 and +2 volts (1/4 10 1/2 power)
~at set temp, : '

HEATER CONTROL CIRCUITRY (Figs. 3.2, 7.1 or 7.2) AR1-4 and its associated circuitry provide a variable
triangular waveform as illustrated in Figure 3.6. '

4.0V TO 6.8V

0 e o — e\ —

- 0.5V

FIGURE 3.6 VARIABLE TRIANGULAR WAVEFORM
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The ampilitude of the waveform is directly affected by the +22V unregulated voltage which supplies voltage
divider network R96, R97, and R100. Since the +22 volt unregulated supply will drift up and down with the ac
line voltage, the amplitude of the waveform will also increase and decrease with increases and decreases of
ac line voltage. This varying triangular waveform is one input to AR1-3 which controls Heater Relay K1 and
SSR (Solid State Relay). The other input to AR1-3 is the output of the Temperature Control Circuitry.

As illustrated in Figure 3.7 when full power is required and the line voltage is 95 Vac the output of AR1-3
(TP-15) will be ~12 volts constantly, because the output of the temperature control circuitry is +4.0 volis and
the amplitude of the triangular waveform will never rise above 4.0 volts.

When full power is required at a line voltage of 135 Vac the output of AR1-3 will be off {positive) for 54% of the

time which is the amount of time the triangular waveform is above the 4.0 volt bias level supplied by the tem-
perature contro! circuitry.

Similarly at a line voltage of 120 Vac the output of AR1-3 will be off {positive) for 36% of the amount of time
_which the triangular waveform is above the 4.0 volt bias leve} supplied by the Temperature Control Circuitry.

When the temperature of the Incubator reaches set temp, the output of AR1--3 will be off (positive) for 75% of

the amount of time which the triangular waveform is above the +1.0to 2.0 volts bias level supplied by the Tem-
perature Control Circuitry.

HEATER COIL CIRCUITRY (Figs. 3.2, 7.1 or 7.2). The Heater Coil HTR1 is connected across the ac ling and

is turmed on and off by Heater Power relay K1 which is a solid state relay conirolied by the Heater Control
circuitry described above.

POWER FAILURE ALARM {PFA) AND AUDIBLE ALARM CIRCUITRY (Figs. 3.2, 7.1 or 7.2}. The Power
Failure Alarm (PFA) and Audible Alarm circuitry consists of Q2, U21, D51, and ENTRY 1. When the POWER
switch (S1--3C—4C}) is on and the ac line voltage is absent, the 12 volts which keeps Q2 turned on and U21
and DS1 off, will disappear and the battery will activate DS1 and turn on the POWER FAIL indicatoron PCB1.
During an alarm condition the alarm is activated by a logic low from the digital logic circuitry at TP7.

Change 14
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HEATER CUT OFF CIRCUITRY (Figs. 3.2, 7.1 or 7.2). Transistor Q1 will disconnect the Heater from the ac

line via relay K1 during all alarm conditions except SET TEMP low. The alarm circuitry is discussed in detail
elsewhere in this section.

POWER SUPPLY (Figs. 3.2, 7.1 or 7.2). The power supply accepts a voltage from the secondary of T1 and
puts out 12 volts regulated dc via VR1 and VR2. The +12 Vdeis also regulated at +5 Vdc by VR3. The output of
VR3 s also applied to inverter AR7—1 which supplies a -5.0 Vdc which tracks the +5.0 Vdc,

The power supply also provides an unregulated +5.0 Vdc for the LED's and unregulated —22 Vdc for the
Heater Control Circuitry.

POWER UP RESET (Figs. 3.8, 7.1 or 7.2). The Power Up Reset circuitry consists of U7-C, U7-D, U9-A and
RC network R114 and C35. Upon turn on, G35 is discharged and the outputs of gates U7—C, U7—-D, and U9-A

are high until C35 charges up and then they go low. This logic low resets the counters and starts the Master
Clock.

DIGITAL GND — TO0 MASTER CLOCK AND
: MANUAL TEST 1 HOUR TIMER'
TPa7
. g
+12
RIl4
t.om

¥ TO AUTO TEST
U10A & U10B

c3s

;33 MFD/

TO LOW TEMP
v‘ WARM UP INHIBIT

TO UgD-13

FIGURE 3.8 FUNCTIONAL BLOCK DIAGRAM, POWER UP RESET

MASTER CLOCK (Figs. 3.9, 7.1 and 7.2). The Master Clock consists of U2—C and U2-D. itis an RC ring
oscillator which provides a 0.833 Hz square wave.
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CLOCK  c2a
—i }
R110 rios  -2OMFP 4—1 [-—o.ssal-lz
100K 1.18M
JUL ---rEMOVE P13,CONN

. 12 i EXT CLOCK TO J13-B

10 X

- -B
9 ju2-C 13' U2-D Yo !l _QJ13A,, P13  J13
P

TURN ON RESET

FIGURE 3.9 FUNCTIONAL BLOCK DIAGRAM, MASTER CLOCK

ONE HOUR TIMER {Figs. 3.10, 7.1 and 7.2). The function of the One Hour Timer is to disable the Low Tem-
perature Set Temp alarm for a period of one hour after turn on to permit the Incubator to warm up.

The 1.2 second Master Clock is buffered by U2-B and U2-A and is applied to the clock input of U4~A a dual
D" flip flop which is hooked in a divide by 2 configuration. The output of U4—A is applied to U3 a binary, ripple

counter. The Q7 output (pin 3) of U3 then provides a 5.0 minute period clock (2.5 minutes high, 2.5 minutes
_low} to the clock input of U6—B

Pins 13 and 14 of U6-B (a synchronous up counter) wilt go high after twelve 5.12 period clock pulses (1 hour)
and disable U6-B via U9-B pin 4. The logic low at U9-B pin 4 is also applied to U11—C pin 8 which disables the

Low Temp Warm Up inhibit flip—fiops U8-A and U8-B and permits the Set Temp Low Alarm (if present) signal
at UT6-D (pin 9) to be gated through. : .
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FIGURE 3.10 FUNCTIONAL BLOCK DIAGRAM, ONE HOUR TIMER
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If the temperature reaches set femp before one hour, the signal at Us-A {pin 5) goes high. This low to high
transition resets the One Hour Timer after a period of 1-1/4 to 2—1/2 minutes {(one clock pulse). This delay
provides the operator with time to raise the set temp and still keep the One Hour Timer in effect.

15 MINUTE TIMER (Figs. 3.11, 7.1 or 7.2). The purpase of the 15 Minute Timer is to silence the high and low
set temp alarms for a period of 15 minutes after the SILENCE/RESET button is depressed.

When the SILENCE/RESET (S2) button is depressed, a logic low is applied to U13-D {pin 13) and U7-A (pin
1). The low at U7-A (pin 1) along with the low at U7-A (pin 2) provides a reset to 15 minute timer U4-B and
dual “D" flip—flop UB-A via U7-A (pin 3). Upon reset, U4B (pin 13) will go low and Us—A will begin to count.
After a period of 15 minutes, U6-A (pin 6) will go high, and as a result, U4-B (pin 13) will again go high.

The 15 minute low at U4-B (pin 13) is applied to U9—C (pin 8). This low provides a high to UT1-A {pin 2), which
in conjunction with U11-A (pin 1) blocks the audible alarm. As stated previously, after a period of 15 minutes
U4-B (pin 3} goes high and permits the audible alarm to sound.

AUTO TEST (Figs. 3.12, 7.1 or 7.2). Upon turn on, the Auto Test Circuit will activate alarm lamps, and the
Digital Display will show all eights for a period of 5 seconds.

When the unit is turned on, U9-A (pin 3} of the reset circuitry resets U10-A and U10-B. Upon reset, U10-A
{pin 2) will go high for a period of 5 seconds. This low is applied to PCB1 via J12-20 and causes the Digital
Display to show all eights. The fogic high at U10-A (pin 2) is also applied to analog switch U1-A, U1-B, Ui-C,
and U1-D. When these switches turnan, U1-A, U1—B, and U1-D short thermistors RT1 -A,RT1-B,and RT2*
which creates alarm conditions. Switch U1-C puts AR7-2 (pin 6) to ground via a 10.0K resistor which simu-
lates an Air Flow failure. This logic high aiso disables the Set Temp Alarm Delay circuitry.

Also, uponreset U10-A (pin 1) gaes low, this low is applied fo U13-A pin 2 which holds the Alarm Latch resets
low via U13-D (pin 11). Since the Alarm Delay timer is disabled, U5—8 (pin 13} is low, this permits the alarm

inputs at U14~A to be gated through the Alarm Latches and turn on the AIR FLOW, HIGH TEMP, and PROBE
alarm lights via U18-A, U18-C, and U18-D.

* Model C100 only.
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Since the SET TEMP ALARM DELAY timer is also disabled, U12-B (pin 13) is low. This low will turn on the

SET TEMP light via U15-B and U18-B. Upon completion of 5 seconds, U10-A and U10-B return to normal
and cancel the Auto Test sequence.

CLOCK FROM U3-11

t
AUTO TEST
(SSEC)
+
4 . 2 c38
ri2 I . 1 MFD
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3 L
1 9 .
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$—» TO U1 AgCED TO:UDIBLE ALARM
ON ANALOG SECTION GATE ©U14-B-5
ALARM AND SET
POINT ALARM
DELAY RESETS

— TO DISPLAY TEST PCB1

FIGURE 3.12 FUNCTIONAL BLOCK DIAGRAM, AUTO TEST

3.3.3 CONTROLLER DISPLAYS (PCBT1)

PCB1 contains the Air and Skin* temperature digital displays, alarm indicators, and Heater Power indicators.

DIGITAL DISPLAYS (Figs. 3.13, 7.1 or 7.2) U1* and U2 are analog to digital converters which provide 3 digit
seven segment outputs. During Auto Test a logic high from U10-A (pin 2) on PCB2 is applied to pin 37 of each

converter(s) via buffer U3—1 and U3~6. This high puts U1* and U2 in the test mode and the Digital Display(s)
will read all eights.

Since the operation of the SKIN* and AIR A/D converters are identical, only operation in the air mode will be
described. :

The Vin air input at J-18 comes from AR4~1 on PCRB2 and is applied to pin 31 of U2. This analog voltage
represents current air temperature and U2 converts it to a Digital read-out. .

* Model C100 only.
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The Display Blank Circuit consists of CR8, CR7, and CRS. When the input signal is removed or the controlling
thermistor opens, the junction of CR8 and R20 will go to —6.1 volts. This voltage will saturate the input of U2

(pin 31) and the Digital Display will go blank or flash. This condition will also occur if the controlling thermistor
shorls. '

The Gain Control (R18) calibrates U2 at 36 °C. The Offset Control R13 calibrates U2 at 20 °C.

ALARMINDICATORS (Figs.3.13,7.1or 7.2) When an alarm condition occurs, a pulsating logic lowis applied
to the appropriate input of U3—-2, —3, —4, or -5 which activates the appropriate alarm lamp. Also, if there is a

power failure, the battery voltage is applied to J1—9 (PCBT) which lights the POWER FAIL lamp (DS1 on
PCB1) via Q1 (PCB1) fo indicate power failure. :

HEATER POWER INDICATORS (Figs. 3.13, 7.1 or 7.2) The inverting inputs of AR1-1, AR1-2, AR1-3 and
AR1-4 are connected to AR1-2 on PCB2 which is the output of the Temperature Control circuitry. As de-
scribed previously, the output of this circuit is 1 1o 2 voits at set temp and 4.0 voits at full power.

The non~inverting inputs of AR1-1, AR1-2, AR1-3, and AR1-4 are connected to a voltage divider network
which provides reference voltages. Depending upon the voltage at the inverting input, the output of the appro-
priate comparator will go low and light the appropriate Power Indicator.

At 1/4 power, only AR1-1 will be on, at 1/2 power both AR1-1 and AR1-2 will be on, and at full power all the
comparators will be on. :

*CONTROL MODE INDICATORS (Figs.3.13 and 7.1). The Control Mode Indicators SKIN and AIR (DS7 and
DS8), are operated by the CONTROL MODE switch S1-A on PCB2 which applies —12 volts.

3.4 CONTROLLER TIMING DIAGRAMS
Timing Diagrams for the Controller are presented in Figure 3.14.

* Model C100 only.
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SECTION 4
PREVENTIVE MAINTENANCE

4,1 GENERAL

This section provides preventive maintenance procedures for the Incubator. Included are routine and special
cleaning instructions, sterilization procedures, and a calibration schedule.

4.2 CLEANING

When an infant is discharged, or at least once a week, the Incubator should be thoroughly cleaned and disin-

fected. Cleaning can most effectively be accomplished by disassembiing, then grouping the parts and/or as-
semblies in categories according to the method of cleaning required.

4.21 DISASSEMBLY FOR CLEANING

NOTE: For routine cleaning there is no need to separate the Hood/Base Assembly from the Cabinet Stand. if
separation is necessary refer to the Installation Section.

WARNING: The Controller heater can be sufficiently hot to cause burns; avoid removing the Con-
troller or touching the heater until the unit has been switched off for at least 45 minutes.

1. REMOVE THE CONTROLLER. Disconnect the Power Cord and Probe(s) from the side of the Incuba-

tor. Release the latch on each side of the Controlier as shown in Figure 4.1, then withdraw the unit from
the Incubator.

FIGURE 4.1 REMOVAL OF CONTROLLER
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2. REMOVE THE MATTRESS TILT MECHANISM (C100/200 QT™ Series —02 Incubators only} by first
loosening the two captive screws (Refer to Figure 4.2) that secure it to the Main Deck.

IMPORTANT: Both ihumb screws must be fully tightened to ensure stable Mattress Tray support.

FIGURE 4.2 REMOVING THE MATTRESS TILT MECHANISM (C100/200 QT SE-
RIES -02) INCUBATORS

3. REMOVE THE HOOD INNER WALL. Remove the Inner Wall as described in Figure 4.3.

4" REMOVE ACCESS PANEL INNER WALL (HEAT SHIELD). Refer to Figure 4.4. With the Access
Panel completely open, remove the inner Wail by simultaneously pulling out atthe top and pushing in the
downward direction. ' R '

5. REMOVEMATTRESS TRAY AND AIR CURTAIN COVER. Close the Access Paneland latch the Hood
Assembly in the open position, then lift out the Mattress Tray. Remove and discard the disposable mat-
tress cover. Lift the front of the Air Curtain Cover, swing it toward the back of the Incubator past the
vertical position until you feel it snap free, then slide it slightly forward ta remove.

* Double Wall Hood only.
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1. RELEASE THE INNER WALL by pushing "~ 2. Release REAR OF INNER WALL while rest-
slightly back in the direction of hood slopes, then ing front edge of inner wall on your arm; lift
down, _ _ rear of inner wall, pull toward you 1o release,

o then lower.

3. LOWER REAR OF INNER WALL AS FAR 4. REMOVE INNER WALL by lowering in di-
AS IT WILL GO rection shown.

FIGURE 4.3 REMOVAL OF INNER WALL*

* Double Wall Hood only.
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FIGURE 4.4 ACCESS PANEL INNER WALL REMOVAL*

6. REMOVE MAIN DECK. Rotate the Main Deck Retainer {(Figure 4.5) parallel with the slot, then lift outthe
Main Deck and Hood Seat Gasket.

FIGURE 4.5 REMOVAL OF MAIN DECK

* Double Wall Hood only.
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7. - REMOVEAIRINTAKE TUBE. Grasp the Air Intake Tube (Figure 4.6), twist and pull it toward the front of
the Incubator until the end of the tube clears the gasket. Remove the tube from the base assembly.

FIGURE 4..6 REMOVAL OF AIR INTAKE TUBE

8. REMOVE DISPOSABLE ACCESS DOOR CUFF from each Access Door Gasket by pulling it off from
the outside; discard the cuffs.

9. REMOVE ACCESS DOOR GASKET from each Access Door hole by pulling it off from the outside.
10. REMOVE TUBING ACCESS PORTS from each side of the Hood by puliling them free.

11. REMOVE DISPOSABLE IRIS ENTRY PORT SLEEVES by pulling each Sleeve off the retainer rings;
discard the sleeves.

12. REMOVE THE AIR INTAKE MICROFILTER COVER by loosening the two thumbscrews.
4.2.2 CLEANING

1. CLEANING AGENTS. Aniodophor or quaternary disinfectant detergent registered by the U.S. Environ-
mental Protection Agency should be used, but only after the Incubator is empty and disassembled as
described in paragraph 4.2.1. A cleanser such as Air—Shields Kleenaseptic® Germicidal Surface
Cleanser may be used. When using any cleaning agent follow the manufacturer's directions for use.
Aiter removing all solid wastes and contaminants from the disassembled parts, clean them as follows:

2> SKINPROBE. Use a disinfectant—detergent to thoroughly clean all surfaces, then dry witha clean cloth
or paper towel.

* Medel C100 only.
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3. HUMIDITY CHAMBER AND FILL PIPE, AIR INTAKE TUBE, ACCESS DOOR GASKETS, TUBING
ACCESS PORTS, AND MAIN DECK GASKET. Fill the humidity chamber with a disinfectant-deter-
gent, then remove the W—shaped Baffle from the chamber and dry it with a clean cloth or paper towel.

Place the Air Intake Tube, Access Door Gaskets, Tubing Access Ports, and Main Deck Gasket into the -
solution.

NOTE: if necessary, alarger container may be used, but if the chamber is not used, then the Fill Pipe and
Humidity Chamber must be cleaned separately. :

Allow them to soak as recommended by the cleéning solution manufacturer, then remove them and dry
completely with a clean cloth or paper towel. Drain the Humidity Chamber, scrub it tharoughly including
all indentations, then dry the chamber and Fill Pipe (inside and out) with a clean cloth or paper towel.

Ifitis necessary to remove the fill pipe for cleaning, rotate the Fill Pipe Assembly about 1/4 turn to the left.
Loosen the thumbscrew that secures the Fill Pipe Bracket, and rotate the bracket 1/4 turn to the left.
Unscrew the Fill Pipe Assembly by rotating counterclockwise as shown in Figure 4.7. Clean Fill Pipe
Assembly and the sleeve that becomes a loose part when the Fill Pipe Assembly is unscrewed.

FIGURE 4.7 REMOVAL OF HUMIDITY FILL PIPE ASSEMBLY

4. CONTROLLER. The portions of the Controller external to the controlled incubator environment include

the front panel and the top, bottom, and two sides of the chassis. These portions may be wiped clean with
a cloth dampened with a disinfectant-detergent.
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CAUTION: Some chemical cieaning agents may be conductive and/or leave a residue which may per-
mit a build—up of dust or dirt which may be conductive. Do not permit cleaning agents to contactelec-
trical components. Do not spray cleaning solutions onto any of these surfaces.

The portions of the Controller that are within the Incubator's controfled environment are on the rear sur-
face: included are the air temperature probe, the fan impeller, the heater, the gaskets, and the surface of
the Controller to which these components are mounted.

CAUTION: Failure to clean could result in sufficient lint build—up to reduce air flow, which will affect
temperature control and cause high oxygen concentrations. :

A.  Remove any fint build-up, pay particular attention to the fan impeller, heater, air temperature probe, and
air flow sensor.

B.  Clean these surfaces with a disinfectant-detergent, then dry with a clean cloth or paper towel.

NOTE: A disinfecting tank is available as an accessory from Air-Shields to facilitate cleaning the rear surface
of the Controller. The Controller rear surface is immersed into the tank after filling it with a disinfectant-deter-
gent, then allowing it to soak as recommended by the manufacturer of the cleaning solution.

5. MATTRESS TRAY, AIR CURTAIN COVER, MAIN DECK. Use a disinfectant—detergent to clean all
surfaces thoroughly, then dry with a clean cloth or a paper towel.

6. MATTRESS TILT CONTROL, C100/200 QT (SERIES —02) INCUBATORS. REMOVE ALL SOLID
WASTES and contaminants from the Mattress Tilt Control. An iodophor or quaternary disinfectant—de-
tergent registered with the U.S. Environmental Protection Agency should be used to clean the mecha-

nism. A cleanser such as Kleenaseptic® Germicidal Surface Cleanser may also be used. When using
any cleaning agent follow the manufacturer's directions for use.

WARNING: DO NOT lubricate elevator tilt mechanism with oil or other potentially flammable material
in an enriched oxygen environment. _

7. HOOD AND CABINET STAND. Use a disinfectant—detergent to clean all surfaces of the hood thor-
oughly, including the inner wall and access door heat shield*. Make sure to clean all holes, indentations,
baffles, etc., then dry with a clean cloth or paper towel. Clean the exposed surfaces of the cabinet stand.

- CAUTION:

.Alcohol can cause crazing of the clear acrylic Hood. Do not use alcohol for cleaning.

Do not expose the hood assembly to direct radiation from germicidal lamps. Ultraviolet radiation

from these sources can cause cracking of gaskets, fading of paint, and crazing of the clear acrylic
Hood.

8. AIRINTAKE MICROFILTER. Do not attempt to clean or reverse the micrafilter. If visibly dirty, or older

than 3 months, it should be replaced. Before installing a new filter, clean the Microfilter chamber and
cover with a disinfectant-detergent.

" WARNING: A dirty Filter may affect oxygen concentration and/or cause carbon dioxide

build-up. Be sure the filter is checked on a routine basis commensurate with local condi-
tions. , .

** Model C100 only. (Optional in C200).
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4.2.3 REASSEMBLY AFTER CLEANING

not interchangeable between the C100/200 Series —01 and the C100/200 QT Series —02 Incubators. Verify

IMPORTANT: Specific Assemblies (Inner Walls, Main Deck, Mattress Tilt Mechanisms, Oval Gaskets) are
proper identification of components prior fo assembly.

After cleaning all parts and assemblies as described in paragraph 4.2.2, reassemble as described below.

1. INSTALL THE AIRINTAKE TUBE (into the Base Assembly) by reversing the procedures shown in Fig-
<. ure 4.8.

2. INSERT HUMIDITY CHAMBER BAFFLE into the Humidity Chamber.

3. INSTALL THE MAIN DECK AND HOOD SEAT GASKET into the Base Assembly as shown in Figure
4.8. Rotate the Main Deck Retainer (Figure 4.5) to secure the deck.

WHONG MAIN DECK
POSITION-Main

deck placed up on gasket on
one side, permitting air flow
as shown by dashed line.

CORREGT MAIN DECK
POSITION-Main

deck placed down on
conditioning chamber top.

=l

FIGURE 4.8 INSTALLATION OF MAIN DECK AND HOOD SEAT GASKET

4. INSTALLTHE MATTHESS TILT MECHANISMS C100/200 QT SERIES ~02 on the Main Deck. (Refer
to Figure 4.2.)

NOTE: There is a right-hand and lefti-hand tilt mechanism.

CAUTION: Be sure the two thumbscrews that hold the tilt mechanism o the deck are tightened se-
M curely.

: 5. INSTALL THE AIR CURTAIN COVER AND MATTRESS TRAY.

WARNING: The Air Curtain Cover must be properly installed for correct temperature control.

Hook the lip on the botiom of the Air Curtain onto the rod at the rear of the Main Deck Assembly, then
lower the cover toward the front of the Incubator to the rest position. Close the Hood Assembly and check
for proper operation of the Air Curtain Cover. The Air Curtain Cover is operating correctly if it rises
slightly when the Access Panel is opened. Install the Mattress Tray by positioning it a few inches above
the mattress rails, then lowering straight down.

6. INSTALL DISPOSABLE MATTRESS COVER. Place a new disposable Mattress Cover over the mat-
tress, then place the matiress onto the tray.

7. INSTALL DISPOSABLE IRIS ENTRY PORT SLEEVES. Install a new Iris Entry Port Sleeve as shown
' in Figure 4.9, :

NOTE: If the Incubator is to be gas sterilized, wait until after sterilization to install new sleeves.

4-8
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1. Install the smaller diameter elastic band of 2. Fold back and slip larger elastic band over the
a new sleave over the inner ring of the port outer ring of the pot housing.
housing

3. Rotats outer ring fo close, if properly installed, the
sleeve will open again if rotation is reversed.

FIGURE 4.9 INSTALLATION OF IRIS ENTRY PORT SLEEVE

4-9
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8. INSTALL A TUBING ACCESS PORT into the front edge of each side of the Hood. Replace if distorted
or torn.

9. INSTALL AN ACCESS DOOR GASKET behind each Access Door, as shown in Figure 4.10.

ACCESS DOOR ACRYLIC HOOD
CUFF GROOVE

(

INSIDE OF
INCUBATOR:

" ACCESS DOOR

!

FIGURE 4.10 INSTALLATION OF ACCESS DOOR GASKET

10. INSTALL A NEW ACCESS DOOR CUFF onto each Access Door Gasket by stretching the larger di-
' ameter elastic band into the groove in the gasket. When installed correctly, the cuff has a small opening

atits center. The Access Door should latch with slight pressure, and should open whenthe fatch button is
depressed.

} NOTE: If the Incubator is to be gas sterilized, wait until after sterilization to install new sleeves.

11. INSTALL HOOD INNER WALL by reversing the procedure shown in Figure 4.2,
12. INSTALL THE HEAT SHIELD onto the Access Panel.

§ 13. INSTALL A NEW AIR INTAKE MICROFILTER if necessary. Replace the Air Intake Microfilter Cover

and tighten the two thumbscrews. if a new filter is installed, indicate the date on the place provided onthe
cover. ' : ‘

_'lMPORTANT: A'complete operational checkout (paragraph 2.4} shouid be performed before returning the
‘unit to service. : -

4.3 GAS STERILIZATION

Prior to gas sterilization, the entire incubator should be thoroughly cleaned as described elsewhere in this
‘'section. Allused disposable elements such as iris sleeves, access door cuffs, mattress covers, etc., should be
removed and discarded as described in the cleaning instructions. New disposable elements should be in-
stailed after sterilization. o S : o ' L
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Release the Controller latches and slide the unit out about 1/4”, The Access Panel may be closed, but the
Access Doors should be left open. The Air Intake Microfilter may be left in place.

NOTE: Gas sterilization does not eliminate the need for routine replacement of the Air Intake Microfilter.

CAUTION: Sterilization temperature should not exceed 130 ° F {54.5 °C).
Standard Gas sterilization procedures as programmed by automatic equipment such as made by American
Sterilizers and Wilmot Castle are satisfactory as these do not normally exceed 130 °F (54.5 °C).

Upon completion of gas sterilization, an aeration period of 16 to 24 hours should be allowed. The Control unit
should be properly securedin place and the C100 Incubator should be operated in a dry condition for the entire

period of aeration at a temperature of 32 to 35 °C. After aeration, if the unit is not to be used immediately, a
disposable dust cover should be placed on the Incubator.

IMPORTANT: A complete operational checkout procedure {paragraph 2.4) should be performed before re-
turning the unit to service.

4.4 CALIBRATION SCHEDULE

It is recommended that the Controlier of the Incubator be tested and calibrated at least annually and after
repairs have been made. Calibration and test procedures are provided in Section 5 of this manual.
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SECTION 5
SERVICE

5.1 GENERAL

This section provides calibration, troubleshoocting, and removal and replacement instructions for the Model
C100 and C200 Incubators.

IMPORTANT: It should be noted that the terms “SET TEMP” and “SET POINT” are used interchange-
ably in this manual.

5.2 CALIBRATION PROCEDURES

WARNING: The Motor Assembly is not grounded. Under fault conditions, the metal
' frame may be at mains potential. . _

5.2.1 GENERAL

This paragraph provides calibration procedures for the Controllers and tests for the Incubator.
Unless otherwise indicated, all calibration procedures are performed under the following conditions:
1. The Controller is removed from the Incubator and the cover is removed.

2. The Controller is connected to a primary source of the correct voltage and frequency.

3.  Primary poWer applied to the Controller for a minimum of ten minutes before calibrating.

5.22 TESTEQUIPMENT REQUIRED

The test equipment listed below is required for calibration of the Controller and performing Oxygen Concentra-
_tion tests. Equivalent test equipment may be substituted.

. Probe Simulator, Part No. 68 900 80

. Logic Probe — capable of +/~ 12 Vdc

. Variable Transformer, General Radio Model WSM T3AW

. Digital VOM, Fluke Mode! 80604

. Oxygen Analyzer, Ametek, Thermox {nstrument Division, Model S—3A1, Pittsburgh, PA.
. Flowmeter, Victor — Model 1099-0025

. Leakage Current Tester, Bio—Tek 501

{Change 16)
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5.23 PCB2-MODEL C100
TEST SETUP

1.

Connect the Simulator to the PATIENT PROBE and AUXILIARY PROBE jacks on the Side Panel of the
Controller. Connect the ac line cord through a variac and turn on the unit. Set the variac as follows: 120
+— 2V~ (110/120V Models}; 240 +/— 2V~ (220/240V Models); 100 +/~ 2V~ (100V Models).

2.  Onthe Controller, setthe AIR and SKIN set Temp. switches to 36.0 °C. Setthe CONTROL MODE switch
- to AR,

3. On the Simulator, set the MODE switch to AIR and the TEMP switch to 36 °C. Refer to Figure 5.1 for
location of test points and adjustments.

PROCEDURE

1. Refer to Figure 5.1 and connect the DVM between TP20 (+) and TP22 on PCB2.

2. Adjust R35 on PCB2 for a reading of —350 +/— 50 mV on the DVM.

3. Onthe Simulator, set the MODE switch to SKIN on the Controller, set the CONTROL MODE Switch to
SKIN. Connect the DVM between TP13 (+) and TP22.

4.  Adijust R50 for a reading of =350 +/- 50 mV on the DVM.
Turn off the POWER switch on the Controlier. Connect the logic probe between +12 Vdc and ground.
Monitor TP15 with the logic probe. : '

6. Tum the unit on. Set the variac as follows: 95 +/~ 2V~ (110/120V Models); 190 +/- 2V~ (220/240V

Models); 80 +/~ 2V~ (100V Models). On PCB2, turn R100 fully counterclockwise.

6a. On the simulator, set the mode switch to AIR.

7.

7a.

On the Controller, set the AIR SET TEMP Switch to 37 °C. Slowly turn R100 clockwise until the light on
the logic probe just stays off constantly (full heater power). :

Setthe variac as follows: 130 +/— 2 Vac (110/120V Models); 260+/- 2 Vac (220/240V Models); 108+/-2
Vac (100V Models). The light on the logic probe should be on for approximately 50 percent of the time.

Set the variac as follows: 120 +/~ 2V~ (110/120V Madels); 240 +/— 2V~ {220/240V Modeis); 100 +/-2V~

(100V Models). The light should go off for approximately four seconds (Heater On) and come on for
approximately two seconds (Heater Off). '

Turn off the Power. Remove the logic probe.
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5.24 PCB1-MODEL C100
TEST SETUP

1.

Remove the CONTROL MODE knob. Remove the five screws which hold PCB1 and PCB2 to the Front

Panel. Set PCB1 and PCB2 vertically behind the brackets located behind the SILENCE/RESET and
POWER switches.

2. Connect the Simulator to the PATIENT PROBE and AUXILIARY PROBE jacks on the Side Panel. Set
the Simulator to 36°C. Setthe Controller and Simulator to SKIN mode. Referto Figure 5.2. for location of
test points and adjustments.

PROCEDURE

1. On PCB1, adjust R7 until the left display (SKIN) reads 36.0 +/— 0.1 °C. :

2. Set the Simulator to 20 °C. Adjust R2 on PCB1 until the left display (SKIN} reads 20.0 +/~ 0.1 °C.

3. Repeat steps 1 and 2 to ensure proper settings. Readjust if necessary.

4.  Set the Simulator to AIR mode and 36.0 °C.

5. On PCB1 adjust R18 until the right display (AIR} reads 36 +/- 0.1 °C.

6. Set the Simulator to 20 °C. On PCB1 adjust R13 untit the right display (AIR) reads 20+/— 0.1 °C.

7.

Repeat steps 5 and 6 to ensure proper setlings. Readjust if necessary.

5.2.5 PCB2- MODEL C200
TEST SETUP

1.

Connect the Simutator to the AUXILIARY PROBE jack on the Side Panel of the Controller. Connect the
acline cord through a variac and turn on the unit. Set the variac as follows: 120 +-2V~ (110/120V Mod-
els); 240 +/— 2V~ (220/240V Models); 100 +/— 2V~ (100V Models).

On the Controller, set the SET TEMP °C switch to 36.0 °C.

On the Simulator, set the MODE switch 1o AIR and the TEMP switch to 36 °C. Refer to Figure 5.3 for
location of test points and adjustments. _
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PROCEDURE .
1. Refer to Figure 5.3 and connect the DYM between TP20 (+) and TP22 on PCB2.
2. Adjust R35 on PCB2 for a reading of —350 +/—~ 50mV on the DVM.

3. Turn off the POWER switch on the Controller. Connect the logic probe between +12 Vdc and ground,
Monitor TP15 with the logic probe.

4. Tum the unit on. Set the variac as follows: 95 +/- 2 Vac (110/120V Models); 190 +/— 2 Vac {220/240V
Models); 80 +/- 2 Vac (100V Models). On PCB2 turn R100 fully counterclockwise.

5. Onthe Controlier, set the AIR SET TEMP Switch to 37°C. Slowly turn R100 clockwise until the light on
the logic probe just stays off constantly (full heater power).

5a. Setthevariacas follows: 130 +/~2 Vae (110/120V Models); 260 +/- 2 Vac (220/240V Models); 108 +/—2
Vac (100V Models). The light on the logic probe should be on approximately 50 percent of the time.

6.  Setthevariacas follows: 120 +/-2 Vac {(110/120V Models); 240 +/— 2 Vac (220/240V Models); 100 +/-2

Vac (100V Models). The light should go off for approximately four seconds (Heater On) and come on for
approximately two seconds (Heater Off).

7. Tum off the power. Remove the logic probe.

5.2.6 PCB1- MODEL C200
TEST SETUP

1. Remove the five screws which hold PCB1 and PCB2to the Front Panel. Set PCB1 and PCB2 vertically
behind the brackets located behind the SILENCE/RESET and POWER switches.

2. Connect the Simulator to the AUXILIARY PROBE jack on the Side Panel. Setthe Simulatorto 36 °C. Set
the Simulator to AIR mode. Refer to Figure 5.4 for location of test points and adjustments.

PROCEDURE
1. OnPCB1 adjust R18 until the display reads 36 +/- 0.1°C.
~ Setthe Simulator to 20 °C. On PCB1 adjust R13 until the display reads 20 +/- 0.1 °C,

2
3. Repeat steps 1 and 2 to ensure proper settings. Readjust if necessary.
4. Reassemble the Controller and disconnect the Simulator,
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5.2.7 LEAKAGE CURRENT TESTS
TEST SETUP

1.~ Connectthe Controllerto the primary power source through an ungrounded adapter plug, so thatthe unit
is ungrounded. Turn the POWER switch on.

2. The leakage current test standards provided in the procedure below assume leakage through a resis-

tance of 1000 ohms. If the Leakage Tester being used does not provide this resistance, the test set-up
must be adjusted to provide it. :

PROCEDURE

‘1. Use the Leakage Current Tester to measure between the chassis of the unit under test and a known
' ground such as the ground connection of a wall receptacle. The leakage current must not exceed 100
micro~amps in 120 Vac Units or 500 micro—amps in 220/240 Vac Units.

2. Reverse the plug and repeat step 1.
3. Perform steps 1 and 2 with the Controller POWER switch OFF.

5.2.8 OXYGEN CONCENTRATION TESTS

TEST SETUP .

1. Plage a calibrated oxygen analyzer on the mattress in the Incubator.

2. Apply oxygen at a flow rate of 8 LPM to the Oz nipple on the Filter Cover.
' PROCEDURE

1. Turn the unit ON.

2. After 40 minutes of operation, verify that the oxygen concentration level is between 37% and 52%.

3. Increase the Oxygen flow to 12 LPM. After another 40 minuies of operation, verify that the oxygen con-
centration level is between 65% and 95%. .
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5.3 TROUBLESHOOTING

WARNING: The Motor AsSemny is not grounded. Under fault conditions, the metal
frame may be at mains potential.

531 GENERAL

Troubleshooting guides for the Incubators and the Controllers are presented under paragraph 5.3.3 in the

form of flowcharts. It is assumed that an attempt has been made to calibrate the unit and that all cables are in
good condition.

5.3.2 TEST EQUIPMENT REQUIRED

The testequipment listed below is required for troubleshooting the Controller of the Incubator. Equivalent test
equipment may be substituted. _

. Digital Voltmeter, Fluke Model 8060A

*  Logic Probe — capable of 12 Vdc

. Oscilloscope, Tektronix Model 465

e Probe Simulator, Part No. 68 900 80

. Variable Transformer, General Radio Model WSM T3AW
® Resistor, 3.6 K, 1/4 Watt, 5%

¢  Resistor, 4.3 K, 1/4 Watt, 5%

® Resistor, 400 Ohms, 1/4 Watt, 5%

¢ Resistor, 100 Ohms, 1/4 Watt, 5%

¢ Oxygen Analyzer Flowmeter

5.3.3 TROUBLESHOOTING PROCEDURES

Unless otherwise specified on the troubleshooting charts, all checks are made with the Controller plugged into
an ac power source and the POWER switch is on. The troubleshooting charts assume that the calibration

procedures described in paragraph 5.2 have been attempted. Flowcharts 5-14 and 5-15 assume that the
Controller is in the Incubator.
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CONNECT THE STMULATOR.

SET THE CONTROLLER AND
SIMULATOR TG AIR AND 367C.
TURN ON THE UNIT,

POWER ON LAMP AND |
CONTROL MODE LAMPS#:

CHECK CIRCUIT BREAKER.

CHECK PGWER LAMP.

CHECK 18 + 1 VAC AT CRI

FOR POWER LAMP.

CHECK DS7 {SKIN) AND DS8
(AIR) ON PCB 1.

CHECK -12 VDC FOR MODE LAMPS
AT TP2-PCB 2.

+22V UNREGULATED
POWER SUPPLY

CHECK CR1, C1 AND VR1.

=22V YUNREGUTATED
POWER SUFPLY

CHECK CR1, C3 AND VRZ,

+12V POWER SUPPLY

CHECK VR1, C2 AND VR3,

+5V POWER SUPPLY

CHECK WR3 AND 3%,

-5V POWER SUPPLY

CHECK AR7 AND ASSOCTATED
CIRCUITRY.

TO SHEET 2

3¢ MODEL C100 ONLY

FLOWCHART 5.1 OVERALL CHECKS (SHEET 1 of 8)

5-11



C100/200
SEHWCE_

FROM SHEET 1

=12V POWER SUPPLY

CHECK VR2 AND C4.

+5¥ LED SUPPLY

CHECK CR11, CR1Z AND C9.

. AUTD TEST

TURN UNIT OFF,
THEN OH.

AUTG
TEST
SEQUENCE
PROPER

GO TO FLOWCHART 5.2

DISPLAYS

DISPLAY

READS 36°C €0 TO FLOWCHART 5.3

SET CONTROLLER
AND STMULATOR TO

i 36°C AND SKIN
MODEL C100 ONLY—--: MODE.

GO0 TO FLOWCHART 5.3.

TO SHEET 3

FLOWCHART 5.1 OVERALL CHECKS (SHEET 2 OF 8)
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FROM SHEET 2

ONE HOUR SETPOINT
ALARM DELAY

TURN UNIT OgF. SET SIMU-
LATOR TO 25°C. TURN UNIT
OR.

SET
POINT LOW
ALARM*

SET POINT LOW ALARM

YES

SET SIMULATOR TO 36°C.
WATT THREE MINUTES. SEY
SIMULATOR TO 25°C.

SET
POINT LOW
ALARM*

SET POINT HIGH ALARM

SET SIMULATOR To 36°C.
WAIT TEN SECONDS. SET
SIMULATOR To 38°C.

SET
POINT EEGH
ALARM*

SET -CONTROLLER AND
SIMULATIGR TO AIR MGUE.

SET STMULATOR TO 25°C.
TURN UNIT OFF, THEN TURN
UNIT 0¥, SET STMULATOR

TO 360C AFTER AUTO TEST.
WAIT 3 MINUTES. SET SIMU-
LATOR TO 25°C.

Y

TO SHEET 4

C100/200
SERVICE

GG TO FLOWCHART 5.6.

G0 TO FLOWCHART 5.4.

GO TO FLOWCHART 5.5.

*9 TO 18 SECONDS AFTER
AUTO TEST CYCLE OR AFTER
SIMULATOR WAS SET To
TEMPERATURE.

FLOWCHART 5.1 OVERALL CHECKS (SHEET 3 OF 8)
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FROM SHEET 3

SET
POINT LOW
ALARM®

G0 IO FLOWCHART 5.4.

15 MINUTE SILENCE

SET SIMULATOR
To 38°C.

GO TO FLOWCHART 5.5.

DEPRESS SILENCE/
RESET BUTTON

STLENT FOR GO TO FLOWCHART 5.7.
5 MINUTES,

OPEN PROBE ALARM

SET SIMULATOR
TG THE OPEN
POSTTION.

NO

POINT ALARM® GO TO FLOWCHART 5.8,
*9 TO 18 SECONDS AFTER
SIMULATOR WAS SET TO
TO SHEET 5 TEMPERATURE.

FLOWCHART 5.1 OVERALL CHECKS (SHEET 4 of 8)
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TO SHEET &4

SET SIMULATOR To 36°C.
DEPRESS SILENCE/RESET
BUTTON.

GO TO FLOWCHART 5.8.

SET STMULATOR TQ
SHORT

GG T0 FLOWCHART 5.8,

SET SIMULATOR TQ 36°C.
DEPRESS SILENCE/RESET.

SET COMTROLLER AND SIMULATOR|
TO SKIN. SET SIMULATOR

- T0 .OPEN.

PROBE
AND SET

POINT ALARM GO TO FLOWCHART 5.8,

SET SIMOLATOR To 3&%¢.
DEPRESS SILENCE/RESET
BUTTON. SET SIMILATOR TO
SHORT.

- A Pt om A M e W e oRE m A e a e e e e et

-
|
|
!
|
|
-
A
]
T
|
|
]
|

T0 @ SHEET 6 "0 SHEET 6

'FLOWCHART 5.1 OVERALL CHECKS (SHEET 5 of 8)
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GO TO0 FLOWCEART 5.8.

@ FROM SHEET 5

AIR FLOW ALARM

SET SIMULATOR TO 36°C.
DEPRESS SILENCE/RESET
BUTTON. SET CONTROL UNIT
AND SIMULATOR TO AIR.

!

TURK UYNLT OFF. REMOVE P6
FROM PCB 2. COWNECT A 100
OHM RESISTOR ACROSS J6-1
AND J6-2. TURN UNLT ON.

GO 1O FLOWCHART 5.9.

HIGH AIR
TEMP ALARM

TURN UNIT OFF. REMOVE

100 OHM RESISTOR FROM J6-1
AND J6~2. CONNECT 4 390
OHM RESTSTOR. DISCONNECT
P7. CONNECT A 3.6K RESISTOR|
ACROSS J7-4 AND J7-5. CON-
MECT A 4,3K RESISTOR ACROSS
J7-1 TO J7-4. TURN UNIT ON.

ti0 TC FLOWCHART 5.10.

*9 TO 18 SECONDS AFTER
AUTC TEST CYCLE.

TO SUEET 7

FLOWCHART 5.1 OVERALL CHECKS (SHEET 6 of 8)
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FROM SHEET 6

HEATER CIRCUITRY

TURN OFF UNIT.
RESISTORS. RECONNECT P7
AND P6. SET STMULATOR
AND CONTROLLER TO AIR.
SET CONTROLLER TC 37.0°C.
SET SIMULATCR TO 367C.
TURN UNIT ON.

REMOVE

ALL
HEATER
LIGHTS
Olt*

HEATER
COIL
ON

38°¢ AIR TEMP
SHUT DOWN

SE; SIMULATOR TOQ
38 c.

HEATER
COIL
OFF

T0 SHEET 8

GO TO FLOWCHART 5.11.

GO TO FLOWCHART 5.11.

GO TC FLOWCHART 5.12,

GO TO FLOWCHART 5.12.

*AFTER AUTO TEST CYCLE

FLOWCHART 5.1 OVERALL CHECKS (SHEET 7 of 8)
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FROM SHEET 7

TURN UNIT OFF, SET CON-
TROLLER TO 36°C. SET
SIMULATOR TO 36°C. TURN
UNIT ON. REMOVE POWER
CORD.

POWER
FATLURE
ALARM

GO TO FLOWCHART 5.13.

STOP

FLOWCHART 5.1 OVERALL CHECKS (SHEET 8 of 8)
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SET SIMULATOR AND GUNTROLLER
TO ATR MODE. TURN THE
UNLT OFF THEN ON FOR EACH
TEST.
- . CHECK TURN ON RESET
PIN 2 AT No GATE U943,
+12.75 vpo 2. CHECK CLOCK AT ULGA3.
FOR 5
AT PINS 2
AND 15 oF u3 CHECK U3 aND J1.
CHECK CRS AND Uz OF pct 1,
€200
;. —_— e - o _— N:
i |
i CHECK CR4 AND UF ON peB 1.;
:
l |
i
! !
L — |
12,757
LAMP ON FOR 5 AT UL PIN 6 CHECK U104.

SECONDS PCB 2

TO SHEET 2 TO SHEET 2

FLOWCHART 5.2 AUTO TEST TROUBLESHOOTING (SHEET 1 OF 3)
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FROM SHEET 1 FROM SHEET 1
A
REPLACE V1.
CHECK. U10A.
PIN 11 OV :
EPLACE U1,
FOR 5 REP
] STOP
AT U1 PIN
HECK U10A.
) FOR 5 CHEC
SECONDS SECONDS
NO
REPLACE U1.

Y

TO SHEET 3

STOP

FLOWCHART 5.2 AUTO TEST TROUBLESHQOTING (SHEET 2 OF 3)

520



FROM SHEET 2

c100

|

i

i SET SIMULATOR

i AND CONTROLLER TO

) SKIN MODE

|

!
q

i

i

|

|

|

|

| —§—
s B

» Check Q1 on PCB1

FOR 5 SECONDS

STOP

CHECK U10A.

CHECK Ui,

i
{
]
1
i
{
!
!
!
i
|
{

|
i
I
|
l
H
|
|
!
i
!
l
l

C100/200
SERVICE

FLOWCHART 5.2 AUTO TEST TROUBLESHOOTING (SHEET 3 OF 3)
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SET CONTROLLER AND STMU-
LATOR TO ATR AND 36°C,
TURN ON UNIT.

AIR
DTSPLAY
READS 36°¢C
+ 0.2%

SET CONTRCLLER
AND SIMULATOR TO
SKIW

SKIN
DTSPLAYO
READS 3h°C
+ 0.2

¥

L __cweckv

CHECK U2

NO

‘CHECK CR1, CRZ,

1., CHECK RTl-A.
2. CHECK ARA-1.

CHECK CRS,
CR6 AND CR7.

1. CHECK RTZ.
2. CHECK AR5-1.

AND CR3.

*AFTER AUTO TEST
CYCLE.

FLOWCHART 5.3 DISPLAY TROUBLESHOOTING
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TURN UNIT OFF, SET SIMU-
LATOR TO ALR. 'SET CONTR-
DLLER TG'AI§. SET STHU~
LATOR TO 25 C. SET
CONTROLLER TO 36 C. TURN
UNIT ORN.

QINT LOi
ALARM WITHIN
9 TO 18%
SEC

YES
GO TO FLOWCHART 5.1.

RO

$ET SIMULATOR TO 36°C.
WALT 3 MINUTES. SET STMU-
LATOR TO 25°C.

e e e e o m —

MODEL C100 ONLY

]
1
! SKIN
1
H

1
1 AIR
CHECK RT2, ’ "o CHECK RT1-A, AR4-1,
laR5-1, AR6-4, ND | ARA-2, AR6-1, AND
| AND SET POINT | SET POINT SWITCHES.
. KES
§SWITC 1
| I
I YES i .
—— -

| |
L o e e e e

AT TP29 CHECK AR9-3 AND CRE3.

LOGIC
HIGH AT
Ui6-D PIN 8

YES

REPLACE Ul16.

TO SHEET 2

*AFTER AUTO TEST
CYCLE.

WCHART 5.4 SET TEMP LOW ALARM TROUBLESHOOTING (SHEET 1 of 3)
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FROM SHEET 1

NO

Ull-D PIN 1 GO TC FLOWCHARTS’é

LOGIC RO
LOW AT

Ull-p PIN 11 REPLACE 111,

SET SIMULATOR TO 36°C.
WAIT 30 SECONBS, RETURN
SIMULATOR To 25°C.

LOw Ui2-B PE
13 WITHIN %
TO 18

CHECK SET POINT ALARM BELAY
UL2Z-A AND UIZ2-B.

YES

REPLACE U15.

Ul5-B PIN 4 PINS 5 AND §

ULBB PIN 4 REPLACE U18.

15 MINUTE SILENCE ON.
CHECK ULl3B-4,

CHECK U7B-4.

CHECK MASTER CLOCK.

TC SHEET 3

£ L R e

FLOWCHART 5.4 SET TEMP LOW ALARM TROUBLESHOOTING (SHEET 2 OF 3)
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FROM SHEET 2

1. 15 MINUTE SILEWCE OM.
RO 2. CHECKE US PINS 11 AND 12 ON
PCB L.
3. CHECK COWNECTCR J1.
&

 ASHING
FLASHLING CHECK 136,

PULSATING
AUDIBLE
ALARM

YES WALT FOR SILENCE

PERIOD TO END.

I. CHECK U7B-4
(CLCCK) .

2. CHECK Ul7A-4.

3. CHECK AR9-4,

1. CHECK U11A.
2. CHECK USC-10.
3. CHECK UIOA-1.

PULSE
0 - 1L.0v
AT COLLECTOR
o7

CHECK Q2.

CHECK DS1.

FLOWCHART 5.4 SET TEMP LOW ALAFIM TROUBLESHOOTING (SHEET 3 OF 3)
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C100/200
SERVICE

SET SIMULATOR TO AIR OR
SKIN. SET CONTROLLER TO

ATR OR SKIN. SET SIMULATOR
TO 38650(:. SET CONTROLLER [
T0 36°C. TURN UNIT ON.

T T e e e e i e e — e

| MODEL C100 ONLY
|

ICHECK RT2, ARS-1,
fars-2, ame-4, anp
SETPOINT SWITCHES,

A

wn
~
[
=

CHECK RTI-&, AR4-1,
ARG-2, AR6-1, AND
SETPOINT SWIICHES.

NO

NO

.

| -

L

1
!
!
!
]
!
|
|
]
t
H
1
t
[}
!
)
]
|

CHECK AR9-4 AND CR13.

REPLACE Ul:.

LOGIC
LOW AT
Ul6-C PIN 6

LOGIC
HIGH AT
Ul6-C PIN

NQ
REPLACE UL6.

TURN HNIT OFF. SET SIMU-
LATOR T0 36°C. TURN UNIT
ON. AFTER AUTO TEST
SEQUENCE, SET SIMULATOR
T0 38.5%C.

l *AFTER AUTD TEST CYCLE.

TO SHEET 2

FLOWCHART 5.5 SET TEMP HIGH ALARM TROUBLESHOOTING (SHEET 1 of 3)
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C100/200
SERVICE

FROM SHEET 1

CHECKX SET POINT ALARM DELAY
U12A AND U12B.

LOGIC
HIGH AT
Ul5-B-4

REPLACE U15.

4

PULSE
(1-12.75V AT

A\\\‘\Eiiird

YES
REPLACE U18.

HO

YES

15 MENUTE SILENCE ON.
CHECK U13B-4.

CHECE U7B-4.

CHECK MASTER CLOCK,

s b

15 MINUTE SILENCE OR.

CHECK §3-5 PINS L1 AND 12 ON PCB 1.
CHECK CONNECTOR J1 ON PCB L.

CHECK DS6 ON PCB 1.

CON-
TINUOUS
AUDIBLE ALARM

YES AT 15 MINUTES

FOR AUDIBLE ALARM.

1. CHECK U11A-3.
2. CEHCK ¥LiC-10.
3. CHECK U10A-1.

A
TO SHEET 3 TO SHEET 3

FLOWCHART 5.5 SET TEMP HIGH ALARM TROUBLESHOOTING (SHEET 2 OF 3)
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SERVICE

FROM SHEET 2 FROM SHEET 2
A

REPLACE UL4.

REPLACE 2.

ON COLLECTOR

CHECK DS1.

LOGIC
HIGCH AT
ULAELD

HO

=

CHECK U20B.
2. CHECK U20A.

1. CHECK U17B,

NO 2. CHECK FOR CLOCK AT 117B-3.

3. CEECK FOR LOGIC HIGH AND
LOW AT D17B-5 AND U17R-6.

LOGIC
HIGH AT
U17-B.2

STOP

FLOWCHART 5.5 SET TEMP HIGH ALARM TROUBLESHOOTING (SHEET 3 OF 3)
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C100/200
SERVICE

ON PCE 2 BRMOVE JI3. CON=
NECT A FUNCTION GENERATOR
BETWEEN J13B AND GROUND.
SET GENERATOR T0 A 0 TG
+12V SQUARE WAVE AT 6.33
Hz. SET STMULATOR 70 AIR _
AND 25°C. SET CONTROLLER
.TO ATIR AND 36°C.

TURN UNLT ON.

CHECK U2A AND UZB.

CRECK U4-A.

SEC PERIOD

CLOCK AT U6B- CHECK U3 AND U¢A.

CHECK U6-3 AND U9B.

Url-p
PIN 12
LOGIC HIGH

CHECK UBA, UBB, AND Ull-C.

STOP DISCONNECT
GENERATOR. REPLACE
P13,

FLOWCHART 5.6 ONE HOUR TIMER TROUBLESHOOTING
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SERVICE

ON PCB 2 REMOVE P13, CON-
NECT A FUNCTION CENERATOR
BETWEEN J13B AND GROUND,
SET GENERATGE TO O TO 12V
SQUARE WAVE AT 6.33 HZ,
SET SIMULATOR TP ATR AND
38.5%¢. SET CONTROLLER
TO 36°C AMD AIR. TURN
UNIT ON.

GO TO FLOWGHART 5.5.

DEPRESS SILENCE/
RESET BUTTON.

1. CHECK SILENCE/RESET SWITCH AND
ASSOCIATED COMPONENTS,

2. CHECK u7-4.

3. CHECK TURN ON RESET AT PIN &.

4. CHECK CLOCK AT PIN 11.

SET
POINT LIGHT
BLINKING

P

CRECK U7-B,
2. CHECK U13-B,

AUDIBLE
ALARM STLENT

NG

CHECK U9C AND ULlA.

STOP DISCONNECT
GENERATOR. RE-
PLACE P13,

FLOWCHART 5.7 15 MINUTE TIMER TROUBLESHOOTING
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SERVICE

l SET CONTROLLER TO ATR
amp 36°c. SET STMULATOR
TO AIR AND OPEN. TURN
UNIT ON.

CHECK ARA-1.
CHECK AR9-1.
= SET SIMULATOR
TO _SHORT
CHECK AR4-1,

. TO SHEET 2 TG SHEET 2

®

FLOWCHART 5.8 AIR AND SKIN* PROBE ALARMS TROUBLESHOOTING
(SHEET 1 OF 5)

* Model C100 Only.
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(S:;%(‘:;Izgg : FROM SHEET 1 FROM SHEET 1

CHECK AR9-2.

—Jpa IO @ SHEET 3

SET SIMULATOR TO
OFEN AND SKIN,

= SET ConNTROLLER,
TO SKIN aND 36“c,

CHECK RT2 AND ARS-1.

®

FLOWCHART 5.8 AIR AND SKIN* PROBE ALARMS TROUBLESHOOTING
~ (SHEET 2 of 5)

|

|

{

I

I

CHECK ARG-1. I

{

|

i

e gl SET sTMULATOR TO : I
SHORT. |

!

|

!

l

YES PROBE I
AND SET |

POTNT ALARM i

|

i

TO SHEET 3 TO SHEET 3 ]
1

*Mode! C100 Only.
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SERVICE

B
i
:
|
|
I
I
!
|
|
I
|
|
I
|
|
;
l
|
I
|
§

FROM SHEET 2 § MCDEL C100 ONLY |
I . | FROM(C )SHEET 2
| @ t
|
: i
| CHECK RT2 AND ARS-1. ;
| |
' l
' i
‘ |
| CHECK AR9-2,
{
y
{ | b
‘ |
i I
{
| CHECK U14, '
' 1
| YEs !
| SSNN UU Y P
TURN oJTT OFF. SET STMU-
LATOR TO GPEN. TURN DNIT
™1 N, WAIT FOR AUTO TEST bk
SEQUENCE .

NO 1. CHECK Ul6-B.
2, CHECK ALARM DELAY (9-18 SEC)
US-A AND US-B.

LOW AT
U15-D-13 AFTER

CHECK U15-D,

LOGIC
HIGH AT
U19-B~%

1. CHECK CLOCK AT PIN 3.
2. CHECK Ul%.

TO SHEET 4

-FLOWCHART 5.8 AIR AND SKIN* PROBE ALARMS TROUBLESHOOTING
(SHEET 3 of 5)

* Mode! C100 Only.
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SERVICE

FROM SHEET 3

+

SET SIMULATOR TO
16°C. DEPRESS
ST1LENCE/RESET
SWITCH.

LOGIC
LW AT
Ul9-B-1

L. CHECK 52 AND ITS
ASSOCIATED COMPONENTS.
2, CHECK U13-D.

SET SIMULATOR TO
OPEN. WAIT 9
TO 18 SECONDS.

PULSE
0 - 12v
AT U18-A-3

1. CHECK CLOCK FROM
Ul6-A-2.
2, CHECK U18-4.

NO

1, CHECK CONNECTOR J1 ON PCh L.
2. GCHECK U3-3 PIRS 6 AND 7 ON
PCB 1.,

FLASHING 3. CHECK DS3 ON PCB 1.

AUDIBLE
ALARM

PULSIRG

YES

CHECK U20-C
AND Ulla.

1. CHECK CLOCK
FROM U7B-4 .
2. CHECK Ui7-A.

TN SHEET § T0 SHEET 35

FLOWCHART 5.8 AIR AND SKIN* PROBE ALARMS TROUBLESHOOTING
- (SHEET 4 OF 5)

* Model C1006 Only.
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SERVICE

FROM SEEET 4 FRCM SHEET 4
©)

CHECK UL4B.

Check Q2, U21, Battery,
and associated components.

CHECK DS1

CHECK UZ0A, U20B, AND UI6F,

CHECK U17B.

CHECK CLOCK AT ULVB-3.
CHECK FOR LOGIC HIGH AND
LOW AT U17B-5 AND U17B-6.

i hy =

STOP

FLOWCHART 5.8 AIR AND SKIN* PROBE ALARMS TROUBLESHOOTING
(SHEET5OF 5)

* Model C100 Only.
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C100/200
SERVICE -

TURN UNIT OFF. REMOVE P6
FROM PCB 2. CONNECT A

100 OBM RESISTOR ACROSS -
J6-1 AND J6-2. TURN UNIT
ON.

CHECK AR3-4, ARY-2, AND CRO.

" CHECK U154,

TURN UNET OFF. COMNECT
DVM TO ULS5A PIN 2. DIS-
CONNECT 100 OHM RESISTOR.
TURN UNIT ON, RECONNECT
IGO0 OHM RESISTOR. AFTER
AUTO TEST DVM SHOULD READ
LOGIC HIGH.

1. CRECK Ul6-B,
2. CHECK ALARM DELAY (9 7O

AFTER 9 TO 18 SEC) USA AND USE.

18 SEC

CHECK Ui5A.

Ul5A PIN 3

TO SHEET 2

*9 TO 18 SECONDS AFTER
AUTO TEST CYCLF.

FLOWCHART 5.9 AIR FLOW ALARM TROUBLESHOOTING (SHEET 1 of 3)
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FROM SHEET 1

Uig-4 PIN 15

Jé-2. DEPRESS
SILENCE/RESET
SWITCH.

REMOVE RESISTOR
BETWEEN J6-1 AND

J6-1 AND J6-2.

CONNECT 100 OHM
RESISTOR BETWEEN

AIR
FLOW LAMP
FLASHING

AUDTBLE
ALARM
PULSING

TO SHEET 3

C100/200
SERVICE

1. CHECK CLOCK AT PIN 13.

ot
5 2. CHECK U19.

1. CHECK 52 AND ITS ASSOCIATED
COMPONENTS .
2. CHECK U13-1D.

CHECK CLOCK FROM Ul§-A-2.
CHECK UL8-D.

L

CHECK CONNECTOR .J1 ON PCB 1.
CHECK U3-2 PINS 4 AND 5 ON PCB 1.
CHECK D52 ON PCB 1, ’

[y

CHECK U26GC
AND U114,

TG SHEET 3

FLOWCHA_RT 5.9 AIR FLOW ALARM TROUBLESHOOTING (SHEET 2 OF 3)
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C100/200
SERVICE

FROM SHEET 2 FROM SHEET 2

©

NO

PULSE
0 — 12V AT
Uis-c-10

1. CHECK CLOCK
FROM UTB-4.
2. CHECK UL7-A.

CRECK UL4B.

0 TO -12v
ON COLLECTOR
92

CHECK Q2.

CHECK DS1.

CHECK U20A, UZOB, AND UL6F.

1. CHECK V178,

2. CHECK CLOCK AT Ul17B-3.

3. CHECK FOR LOGIC HIGH ARD
LOW AT U17B~53 AND UL7B-6.

STOP. DISCONNEC
RESTSTOR. RE-
PLACE CONNECTOR.

FLOWC_HABT 5.9. AlR FLOW_ ALARM TROUBLESHOOTING (SHEET 3 OF 3)
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C100/200
SERVICE

REMOVE P7. CONNECT A 4.3K
RESISTOR ACROSS J7-1 AND
J7-4.  COMNECT A 3.6K RE-
SISTOR ACROSS J7-5 ND J7-4. g —
REMOVE P6. CONNECT A 40D
0HM RESISTOR ACROSS J6-1
AND J6-2. TURN ON UNIT.

YES

HIGH
TEMP
ALARM*

CHECK ARZ-1.

CHECK U14.

1. CHECK UI6B PIN 4.
2. CHECK ALARM DELAY (8§
TO 18 SEC) USA AND USB.

CHECK U315C.

*9 TO 18 SECONDS AFTER
AUTO TEST CYCLE.

TO SHEET 2

FLOWCHART 5.10 HIGH AIR TEMP ALARM TROUBLESHOOTING
(SHEET 1 OF 3)
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C100/200
SERVICE

FROM SHEET 1

NG

o

CHECK CLOCK AT PIN 13.
2. CHECK U17.

UL7A PIN 15

1. CHECK CLOCK FROM 16-A PIN 2,
2. CHECK U18-C.

HIGH
TEMP LAMP
FLASHING

E. CHECK CONNECTOR J1 on PCB 1.
2. CHECK U3-4 PINS 9 AND 10 ON PCB 1.
3. CHECK D$S5 ON PCB 1,

AUDIRLE
ALARM
TONTTNIIOUS

'CHECK U20C AND
UllA.

1. CHECK U17-A
PIN 14,
2. CHECK Ul4.

78 .40
+ 0.5V COL-
LECTOR 02

CHECK Q2.

CHECK. DS1.

v

TO SHEET 3

FLOWCHART 5.10 HIGH AIR TEMP ALARM TROUBLESHOOTING
(SHEET 20F3)
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SERVICE

FROM SHEET 2

CRECK U204, UZ0B, AND Ul6F.

1. CHECK U178.

2. CHECK CLOCK AT U17B-3,

3. CHECK FOR LOGIC HIGH AND
LOW AT UL7B-5 AND UL7B-6.

017-B PIN 2

REMOVE RESISTORS.
REPLACE P6 AND P7
STOP.

FLOWCHART 5.10 HIGH AIR TEMP ALARM TROUBLESHOOTING
(SHEET 3 of 3)
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C100/200
SERVICE

SET STMULATOR TO 36°C AND
ATR. SET CONTROLLER To

37°C AND ATR. TURN UNIT  je
ON.

HEATER
COIL AND
LAMPS ON%

YES

GO TO FLOWCHART 5.4,

CHECK AR8-1 AND CR17.

CHECK ARG-2,
LOGIC
HIGH AT
UL6-E PIN 1 CHECE Uls-E.

CHECK AR6-13

CHECK AR1-2

*AFTER AUTO TEST
CYCLE.

TO SHEET 2

- FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (SHEET 1 OF 4)
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C100/200
SERVICE

FROM SHEET 1

WAFEFORM
AT TPl4

HG 1. CHECK +22V UNREGULATED.

2. CRECK ARl-4,

YES

TURN UNIT OFF. CORNECT .
UNIT TO VARIAC SET TO 120
+ 2 VAC. CONNECT LOGTC

PROBE BETWEEN + 12UDC AND
GND. MONIOTOR TPL5. TURN

UNIT OMN.
LIGHT SHOUYLD G0 OFF FOR
APPROXIMATELY TWO SECONDS
AND COME O FOR APPROXIMATELY
FOUR SECONDS,
NO
CHECK AR1-3,
YES
CONNECT DVM
ACROSS PINS 1
AND 2 OF SSR-K1
PULSED NO

117 VAC ON
nvM

CHECK SSR-X1.

TURN INIT OFF. CONNECT
DVM ACROSS P1-~1 AND Pi-2.
SET CONTROLLER TO 33°¢.
TURN UNTT ON. WAIT FOR
SET POINT ALARM.

!

T0O SHEET 3

- FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (SHEET 2 of 4)
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€100/200
SERVICE

FROM SHEET 2

CHECK UL7-B~2.

+ 0.5 v ON CHECK Q1.
COLLECTOR QL
CHECK 1
HEATER
CONTIRUTTY REPLACE HTR1.
SET THE CONTREL -
OLLER TD 36.3°C.
SET THE SIMULATOR
To 36°¢C.
+2.3
HEATER LAMP + 0.2 V AT CHECK ARL.

P TAR1-1 PCB

CHECK DS12

TO SHEET 4

FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (SHEET 3 OF 4)
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C100/200
SERVICE

FROM SHEET 3

+

SET CONEROLLER
T0 36.5°C. ’

NO

TAR1-7 PCB 1 CHECK ARL.

CHECK DS1.

SET CONgROLLER
TO 36.6 C.

+2.3 NO

+ 0.2 VAT CHECK AR1.
AR1-3 PCB 1

SET CgNTROLLER CHECK Dslo.
T0 37°C.
¥

FOUR

EATER

L[;M;S on CHECK ARL.

STOP - CRECK D59

FLOWCHART 5.11 HEATER CIRCUITRY TROUBLESHOOTING (SHEET 4 OF 4)
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C100/200
SERVICE

SET COMTROLLER TO 37°¢
AND AIR. SET SIMULATOR
To 38°C AND AIR.

HEATER
LIGHTS AND
COIL OFF

CHECK AR6-2,

CHECK CR10.

STCP

FLOWCHART 5.12 38 °C AIR TEMP SHUTDOWN TROUBLESHOOTING
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SET SgMULATOR AND CONTROLLER
TO 36°C AND ATR. TURN UNIT ON.
REMOVE POWER CORD.

CIRCUIT OK

STOP

C100/200
SERVICE

ON PCB2, CHECK Q2,
U2}, TRANSDUCER DSI,
BATTERY, AND ASSOC.
COMPONENTS .

ALARM SOUNDS

CHECK J1

Q! (PCB1)

CHECK Q1

AT COLLECTGR
OF Q1 (PCBL)

STOP

FLOWCHART 5.13 POWER FAILURE ALARM TROUBLESHOOTING
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€100/200
SERVICE

OXYGEN CON-
CENTRATION
TGO LOW

CHECK FLOWMETER

INACCURATE
02 MONITOR

CHECK OXYGEN/ANALYZER
MONITOR AT ROCM CON-
CENTRATION AND 10G%

02
LIMITER
FILTER
CLOGGED

REPLACE FILTER, REFER
TO PARAGRAPH 5.4 4

CLOSE ARM PORT

REFPLACE GASKETS AND/OR
CHECK LATCHING MECHANISMS

REPLACE HOSE

TO SHEET 2

FLOWCHART 5.14 OXYGEN CONCENTRATIONS (SHEET 1 of 2)
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C100/200
SERVICE

FROM SHEET 1

!

OXYGEN GCON-
CENTRATIONS
TGO HIGH

CHECK FLOWMETER

INACCURATE
02 MONITOR

CHECK OXYGEN/ANALYZER
MONITOR AT ROOM CON-
CENTRATION AND 100%

CHECK ATR INTAKE TUBE FOR
BLOCKAGE AND CLEAR IF
NECESSARY

DIRTY
AIR : REPLACE FILTER
FILTER

CHECK FOR LINT BUILDUP IN
ATR PASSAGES, BLOWER MOTOR
FAN, OR HEATER. REMOVE

LINT AND CLEAN THOGROUGHLY

STOP

FLOWCHART 5.14 OXYGEN CONCENTRATIONS (SHEET 2 OF 2)
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C100/200
SERVICE

TNSUFFIGCIENT
RELATTVE
HUMIDITY

NO

CHAMBER ADD WATER
TNACCURATE YES
 HYGROMETER CHECK HYGROMETER

STOP

' FLQWQHAR_T 5.15 INSUFFICIENT RELATIVE HUMIDITY
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C100/200
SERVICE

5.3.4 TROUBLESHOOTING THE ACTUATOR-VHA STAND
If the Actuator fails to move the VHA Stand up and down, check the following:

1.
2.

3.

CIRCUIT BREAKER(S) — This circuit breaker(s} is for the VHA Stand only.

THERMAL CUTOUT ~ The Actuator Motor contains a thermal cutout which takes at least 30 minutes to
cool down and reset,

PHASE SHIFT CAPACITOR — Gapaciior could be open or shorted, replace capacitor.
OPEN OR SHORTED MOTOR WINDING — Motor winding resistance should be as follows:

120Vac 220Vac 240Vac
Black lead to white lead 8-10 Ohms 34-38 Ohms 34-38 Ohms
Red lead to white lead 8-10 Ohms 34-38 Ohms 34-38 Ohms
Black lead to red lead 16—20 Ohms 70-75 Ohms 70-75 Chms

WIRING —Check for broken wires or loose connections at the Up/Down Switch, Mains Panel, Capacitor ;
or Motor. ¢

54 REMOVAL AND REPLACEMENT PROCEDURES
54.1 GENERAL

This section provides removal and replacement procedures for components of the Incubator. Removal and
replacement procedures for components other than those provided are obvious upon inspection.

5.4.2 CONTROLLER FRONT PANEL

1.
2,
3.
4.

Remove the Controller from the Incubator.
Remove the four phillips head screws located behind the handles.

If required, remove plugs P1 through P9, and P11. Disconnect in-line connector P15.
To replace the Controller Front Panel, reverse steps 1 through 3.

54.3 PCB2

—

2.

i e B < < R S

Remove the Controller Front Panel as described above.

Remove the five phillips head screws that hold the printed circuit board to the panel.
Remove the CONTROL MODE knob*.

Remove plugs P1 through P9, P11, and P12. Disconnect in—line connector P15,
Remove PCB 1 as described below.

To replace PCB 2, perform steps 1 through 5 in reverse order.

4.4 PCB 1

Remove the Controller Front Panel and PCB2 as described above.
Remove ribbon cable from J1.

Use long nose pliers to remove the five snap-in board supports from PCB2.
To replace the board, push the snap—in board supportsinto PCB2 and reconnect the ribbon cable to J1.

4.5 POWER AND SILENCE/RESET SWITCHES -

To remove the POWER switch, unscrew the bezel. Disconnect in—line connector P15. Remove the nut
holding the switch to the Front Panel.

To remove the SILENCE/RESET switch, unscrew the bezel. Disconnect P11 from PCB2. Remove the
nut holding the switch to the front panel. ' o o T

* Modei G100 Only.
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SERVICE

5.4.6 OXYGEN INPUT VALVE FILTER CARTRIDGE

| 1.

2.

Refer to Figure 5.5 and remove the three screws which hold the Input Valve to the Air—intake Filter
Cover.,

Replace the Filter Cartridge {part no. 68 130 67) and reassemble the Oxygen Input Valve as shown in
Figure 5.5. ‘

FIGURE 5.5 OXYGEN INPUT VALVE ASSEMBLY

| 5.4.7 VHA STAND ACTUATOR

B Refer to Figure 6. for ali references in parentheses ().

Remove the Incubator from the VHA Stand.
Remove the cable clamps (35) from the Platform {13).

Remove the 8 nuts (50) from the top of the Platform (13). Remove the Platform from the Stand.
Pull the Escutcheon (16) straight up and off the Stand.

CAUTION: Do not pull inner Column Assemnbly (14) up to extend the Gibs (ltem 2, Figure 6.16)

| beyond the top surface of the outer column. If this has been inadvertently done, the inner Col-
umn Assembly must be completely removed and then reassembled using the Procedures de-

® scribed in Para. 5.4.10.

Remove the Ground Lug and Cable Clamp (36) at the top of the post by removing nuts {49).

Remove the Mains Panel (8). Disconnect the White Wire from the MAIN POWER Switch (Refer to Fig-
ure 5.7 for 120V Units or Figure 5.8 for 220V/240V Units).

Disconnect the Blue Wire and Brown Wires of the Incubator Power Cord from the MAIN POWER Switch
(Refer to Figure 5.7 for 120V Units or Figure 5.8 for 220/240V Units. ' : o
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C100/200

SERVICE
Foot Swiich
—wht
blk
brn DOWN uP
red SWITCH _ SWITCH b
1
grniyel :
;77 incubator
Power

wht

Actuator /
. ®
C
apacitor ® o r

red .
B blk bik
wht
red red
blk
grniyel wht /7%_
77 grniyel
Mains
Panel brn blu -+ .
1+ , L~ blu
brn \ brn
CB AC Line On/Off

FIGURE 5.6 VHA STAND WIRING D[AGRAM - 120V UNITS
{Change 13)
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SERVICE

Foot Switch
whi
blk
Lb"‘ DOWN up
red SWITCH SWITCH b
]
grnyel
incubator
Power
whi
Actuator
. ' ®
C
apacitor . ® e /
red
] bk, blk
wht
red red
bik
wht
grnvyel grn\yel/_/;—;
blu
Mains -
Panel i brn blu ___1
e | blu
bra N brm
CB'S AC Line On/Off

FIGURE 5.7 VHA STAND WIRING DIAGRAM — 220/240 UNITS
S - ‘{Change 13) ' '
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C100/200 .
SERVICE

8.  Remove the two nuts (49) holding the Incubator Power Cord Ground Lug and the Ground Lug from the
Actuator wiring hamess (Green Wires) from the Stand. Remove the cable Clamp (36} that attaches the
Actuator wiring harness to the Stand. '

9. Remove the two nuts (50) that hold the Actuator from beneath the Stand. Pull the Actuator straight out of
the Stand. _

10. To install the Actuator, first perform steps 5 through 9 in reverse order.

11.  Connect the unit to the ac line and then, while holding the actuator, extend the actuator to maximum.
Temporarily install the Escutcheon on the actuator studs using two nuts (50). Carefully lower and guide
the Escuicheon onto the six studs on the stand. Remove the nuts holding the actuator.

12, Install the platform (13} and secure it with 8 nuts (50).
13. Install the cable clamps (35) on the platform and replace the Incubator on the VHA Stand.

5.4.8 UP/DOWN SWITCH

Refer to Figure 6.15 for references in parentheses ( ).

1. Perform steps 1 through 4 of the VHA Stand Procedure.

2.  Remove the Green and Blue wires from the Capacitor. Remove the Brown wire coming from the Up/
Down Switch wiring hamess from Circuit Breaker on the Mains Panel {Referto Figure 5.7 for 120V Units -
or Figure 5.8 for 220V/240V Units). '

3. Remove the four nuts (49) that hold the Switch Assembly to the Stand. Remove the Switch Assembly
and wiring harness from the Stand. '

4.  install the new Switch Assembly by performing steps 2 and 3 in reverse i_)rder. Then perform steps 11,
12 and 13 of the VHA Stand Actuator Procedure. '

5.4.9 PHASE SHIFT CAPACITOR
Refer to Figure 6.15 for references in parentheses ().
1. Perform steps 1 through 4 of the VHA Removal Procedure.

2. Remove the Red, Blug, Black and Green wires from the capacitor (Refer to Figure 5.7 for 120V Units or
Figure 5.8 for 220V/240V Units). _ '

3. Remove the nuts (49) and sirap (7) holding the Capacitor {4) in place.

Instali the capacitor by performing steps 2 and 3 in reverse order. Then perform steps 11, 12 and 13 of
the VHA Stand Actuator Procedure.

5.4.10 REASSEMBLY OF INNER COLUMN INTO OUTER COLUMN ( REFER TO FiGURE 5.8)

CAUTION: Do not attempt to reassemble the Inher Column into the Outer Columin without using
the Gib Pins (Air-Shields Part No. 68 900 02). Improper assembly may cause damage to the Gibs. |

1. If necessary, remove the inner column assembly fram the outer column,

2. Use a screwdriver to push each Gib back and insert the Gib Pins inta the slots {refer to Figure 5.6) to
retain the Gibs.

3. Insertihe Inner Coiumn into the Outer Column until the four lower Gib Fins rest on the top surface of the
Cuter Column.

4. Hemove the four lower Gib Pins. Push the Inner Column down inic the Guter Colurnin until the upper Gib
Pins contact the top surface of the Quter Column., Hemove the Gib Pins.

5. Continue to push the Inner Column down until the Gibs are below the fwo surface of the Quter Column.
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SECTION 6
PARTS LIST

6.1 GENERAL

This section provides parts lists for the Model G100 and €200 Incubators. Part Numbers of accessories and
single use items are provided below.

ACCESSORIES
Accessory Shelf Assembly
With Lamp Assembly (110120V) .................. ... ... ... ... 2661080
Without Lamp Assembly (110/120V) ................ .. ... o o 26 610 81
Without Lamp Assembly (220V) ............ .. ... ... ... .. e 2661082
- With Lamp Assembly (220V) ............. ... ... ... .. ... et 2661083
Sterflizer Tank ... 26 517 01
Vapojette® Humidifier ................... ... 26 750 70
WeighingScale .............. ... ... ... .. ... ... S 2683070
Weighing Hook (15" for Weighing SCaRY 2661076
{22” required when Weighing Scale is on Accessory Shelfy .................... 2661078
Weighing Sling ....................... ... ... ... 2683020
LV.Pole ... 68 452 70
- Accessory Trays -
RightSide ... ... 26 850 70
LeftSide ... ..o 2681070
Oxygen Cylinder Rack i e eaa e .. .....PB224070
Remote Alarm, Model AM68—1 ......................... .. ... ... . 68 411 70
SINGLE USE ITEMS
Entry Port Sleeves (100 per case) ... .. e e e e e e e 26920 70
_Access Door Cuffs Disposable, Round Door (100percase) ..........coovununnnno ... . 26 934 81
Access Door Cuffs Disposable, Oval Door, G100 QT® {100 percase) .............. L., 58812070
Mattresses (10 percase} .................o.. .o e, 7926510
Critter Covers® Probe Covers (Case of BO00) .. 68 209 45
Storage Covers (50 perpack) ...................... .. e e 2692072
Humidity Indicator Cards (5 per pack) ........ ettt e ene. 68.120.43
Kleenaseptic® Germicidal Surface Cleanser (12 perpack) . ........................ 79 251 72
Vapaseptic® Air Sanitizer (Carton of 1) 79250 71
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FIGURE 6.1 PARTS LOCATION DIAGRAM, HOOD ASSEMBLY (SERIES 01)
' (Change 15) '

6-2



€100/200

PARTS LIST

TABLE 6.1 HOOD ASSEMBLY — ROUND DOOR ~ (SERIES 01), PARTS LIST

(Sheet 1 of 2)
PART NO. 68 147 70 (Includes Heat Shield)
PART NO. 68 149 70 (Without Heat Shield)

ITEM REFERENCE

NO. DESIGNATION DESCRIPTION
B Replacement Hood Kit {(Acrylic only, includes

ltems 40,46 and47) . ...t
2 .. e et Access Panel Assy. (Refer to Figure 6.2)
e Baffle, Left (White Structural Foam)................
g Baffle, Right (White Structural Foam) ..............
O Grommet, ACCBSS ... e
L T Strip, Hood Mounting, Side, Left...................
A Strip, Hood Mounting Side, Right ..................
L ... Screw, Shoulder, Slotted Head ....................
L Washer, Non—Metaliic, 3/81.D. ....................
10" e Brg, Flanged, Non—-Metallic3/81.D. ................
8 Plunger, Spring .........cooiiiii i,
12 ..., e Scr. 10-32x5/8TR.PH,SS.......covvi e
1 15 2 e e Washer, Lock, internal No. 10,85 . ................
I Washer, Flat, 2121.D.x 366 0.D.,SS ............
1 Z Screw, 10-32x7/8TRPHSS ....................
16 e e Stud, Threaded, 10-32 .. ... ..o,
L Refer to Screw Replacement Chart, Page 6—4
18 e .. .... Refer to Screw Replacement Chart, Page 6-4
19 . e P Mounting Stud, Card . ........cvovenr ...
20 Iis Port Assy. ... . :
s Sleeve, Iris Port, Reusable (P/Oitem20) ...........
2 e Retainer Ring, Iris Port (P/Oitem20) ..............

= J P Ring Assy., Iris Port (P/Oftem20) .................

24 Access Door Assy. ...... e
2D e e e e e Hinge, Access Door (P/Qitem24) .................
26 e i Strike (P/Oltem24) .. ... ..
2T e Nutf, Blind 6-32 (P/Oitem24) .. ..........cccoo... ..

Nut, Acorn, 6—-32 AL ........... i,
28 ....... S Not Used
2 e Access Door{P/Oltem24) ............cccvvvn...
B0 e LAl ASSY. vt e e
G Gasket, Access DoOr . .vvt i
P Refer to Screw Replacement Chart, Page 6—4
B e Refer to Screw Replacement Chart, Page 6—4
34 Ll e e TAmStrip ...
B0 Scr6-32x5/16 TR, PH, SS (P/O ltem 24) .........
36 .. DoorStop (P/OYtem24) ... .. .. ... ... ........
37 Scr6-32x9/16 RD,PH,SS......................
3B Bumper Spacer (P/Qltem24) ....................
B0 e Hood Pivot Screw and Washer Retrofit Kit

{Secures Hood io Base) includes ltem 48

PART
NUMBER

68 902 74

68 156 72
68 156 76
68 120 45
68 121 10
68 121 00
68 121 30
68 121 40
68 121 35
68 121 45
99 042 58
99 123 92
99 123 62

99 043 18

26 301 14

68 120 41
68 120 74
1261500
68120 32
68 120 76
2665273
2665112
26 669 30
26 651 10
99 105 20

26 650 00
26 960 70
68 120 00

68 400 26
99 022 98
26 605 00
99 024 15
26 651 15

68 802 75

* Not supplied with Hood Assembly — Must be ordered separately. **Also order Quantity 2 of ltem 46.

**When replacing clear plastic baffles, order Retrofit Kit 68 902 83.
(Change 16)
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TABLE 6.1 HOOD ASSEMBLY — ROUND DOOR - (SERIES 01), PARTS LIST
- (Sheet 2 of 2) ' '
PART NO. 68 147 70 (Includes Heat Shield)
PART NO. 68 149 70 (Without Heat Shield)

ITEM REFERENCE _ - .. - PART
NO. DESIGNATION DESCRIPTION NUMBER
40 Knob, Retainer, Small, 71 Dia. .................... 68 156 62
T Refer to Screw Replacement Chart, below
A Access Door Cuff, G100 Round Door (Case of 100)

- _ Disposable ................ ... .. ... ... 26 934 81
.................................... Access Door Cuff Oval Door (Case of 100) ...................
- Reusable ........... .. ... ... ... .......... 2612055 o>
A3 . -+.. Heat Shield Assembly ........................... 68 122 70 10N
A3A e Spacer, Front (2 per Heat Shield) .. ................ 68 122 05
43B .. Spacer, Rear (3 per Heat Shield) .................. 68 122 10
L Stopper, WeighingHook ......................... 1262170
2 Strip, Plastic, White (Partoftem 1) .. .............. 68 147 00
A6 . e TimStip .o 68 400 26
AT e Disk, Reinforcing ........... ... . 68 156 03
48 ... iieiciiie ., . Washer, 5/16 LK, SP SS, Heavyioad ............. 93 126 33

SCREW REPLACEMENT CHART

[f ftem 27 is a Blind Nut - If ltem 27 is an Acorn Nut
17 Screw6x1/2BF FL ...... e 99 085 55 17 Screw 86 x5/8 B7 TR PHS4 .. 99 085 56**
18 Screwb6-32x3M4FLPH....... 99024 61 18 Screw6-32x3/4TR,PH.... 99024 69
32 Screw6-32x 1/4 FLLPH....... 99 022 77 32 Screw6-32x1/4,TR,PH ... 9902272
33 Screw6-32x3/16TR,PH ..... 99 022 44 33 Screw6-32x7/16,TR,PH .. 9902363
41  Screw 6-32x1"TR, PH, o :
" 88 (holds 68 156 62/63 on)......9902519 34 SetScrew6-32x11/8"...... 998 02519

* Not supplied with Hood Assemb[y -~ Must be ordered separately.
**Mounting Screw for clear plastic baffles. Order 6-32 x 7/16 TR PH SS 99 023 63 for white plastic baffles.

{Change 16)
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FIGURE 6.2 PARTS LOCATION DIAGRAM, ACCESS PANEL ASSEMBL
(SERIES 01) -

' (Change 13)
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TABLE 6.2 ACCESS PANEL ASSEMBLY (SERIES 01), PARTS LIST

PART NO. 68 159 70 (Inciudes Heat Shield)
PART NO. 68 158 70 (Without Heat Shield)

REFERENCE
DESIGNATION

PART
DESCRIPTION NUMBER
Panel, Access (Acrylic only; includes _ i
items 1,2,3,6and34) ....ooovreieneei . 68 157 75 37604
Strip, Access Panel Mounting, Front (Blue) ......... 68 121 21 :
Strip, Sealing (Part of ltem 1), Grooved ............ 68 512 10
Strip, Sealing (Part of ltem 1), Gluedon ............ 68 157 21
Refer to ltem 34
Refer to ltem 34
Plate, Striker ... 68 121 55
Access Door Assy. Complete
(includesitems 8through 16) ..................... 26 652 73
AccessDoor ... ... . 26 650 00
Hinge, AccessDoor ....... ... .. ... ..., 26 651 12
StrKe .. 26 669 30
Blind Nut6-32 . ........ ... ... . i, 26 651 10
AcomNutB-32 ....... .. ..., 8910520 N
SpacerBumper ... 26 651 15
StOp DOOr . 26 605 00
Screw, #6-32 x 516 TR,PH, 88 .................. 99 022 98
Screw, #6-32x9M16RD,PH,SS.................. 99 024 15
Washer, # LK, SHI, 8S ..o e 99 122 19
Latch Assy. ... 26 960 70 /00/69(; :
Gasket, Access Door ..., 68 120 00
Refer to Screw Replacement Chart below :
Refer to Screw Replacement Chart below
Screw, 8-32x5M16 TR, PH,SS ................... 99 031 05
Screw 6-32x1/4FL,PH,8S .. ... ... ............. 99 022 75
Not Used
Not Used
Not Used
Shield, Heat .............. ... .. 68 157 55
Knob, Retainer, Small .. ... ....................... 68 156 62
Knob, Retainer,Large .............coviiia... 68 156 63
SO o 68 157 66
Screw, 8-32x7/8FL,PH,8S .................... 93 033 19
Access Door Cuff, Disposable (Case of 100} ........ 26 934 81
Not Used
Screw,6-32x1Lg, TR,PH,85 ................. 99 025 19
Pawl Latch ReplacementKit ...................... 68 902 96

SCREW REPLACEMENT CHART

if tem 11 is a Blind Nut:
19 .. Screw6—32x1/4FL, PH.......
20 .. Screw 6 - 32 x'3/16 TR, PH

If fem 11 is an Acorn Nut:
99 022 77 19 | Screw6-32x1/4, TR, PH ...
99 022 44 20 . Screw6-32x7/16, TR, PH ..
~ (Change 16)
. o
lador & 97085
6-7

99 022 72
89 023 64
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FIGURE 6.3 PARTS LOCATION DIAGRAM, SHELL ASSEMBLY AND DECK
' ' ASSEMBLY

- (Change 16)
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TABLE 6.3 SHELL ASSEMBLY AND DECK ASSEMBLY, PARTS LIST
{Sheet 1 of 3)

ITEM = REFERENCE ' PART

NO. DESIGNATION DESCRIPTION " NUMBER
Shell Assy., W/Q Ice Chamber:
English Labeling (120V) ...................... ... . 68 110 70
English Labeling (240V) .................... ... . 68 110 71
Spanish Labeling............................... . 68 110 80
Frenchlabeling.................. ... ... 68 110 90
German Labeling ........................... ... .. 68 110 96

English Labeling (120V) ....................... .. 68 111 70
English Labeling (240V) .............. .. ... ... . 68 111 71
Spanish Labeling . ..... e 68 111 80
Frenchlabeling.................... ... ... .. 68 111 90
German Labeling . . ... e e, 68 111 96
T e Shell, W/O lce Chamber .................. ... . 68 110 00
: X Shell, With ice Chamber ..................... ... .. 68 110 01
2....... (shtre weker SH€). Main Box, Machined ...& .5 €ru03is. .. 54 V2., 26100 30 |
3....... e Gasket, Hood ....................... ... 12216 00 /00319C
4 Batile, Humidity Reservoir .. ............ ... ... 26 101 02
T Cross Feed Pipe Assy. ...........coovoin 68 112 80
B Main Deck, Replacement ......................... 68 902 71
T e Air Curtain Cover Replacement Kit ................ 6820394 B
P Deck, Mattress '
English Labeling ................... ... ... . ... 68 160 15
SpanishLabeling........................ .. .. 68 160 16
FrenchLabeling........................... ... .. 8816017
German Labeling .................... ... . .. 68 160 18
S Mattress/Cover Assy. ... .. e e 68 14270
10 Rail,Deck .................. .. . 68 14118
JE 3 Knob, Bar, Plastic .................... ... ... . 68 140 01
12° ..., e Nut, 8~32, .250 HX x .0707.060 THK, BR, NI, PL. .... 99 106 68
L Washer, 3/8 x 5/8 FL,8S .064 THK ................ 99126 70
L Screw, Shoulder, Slotted ................... ... .. 68 110 51
16 ... s .. e e Handle, Latch................................. . 68 11055
16 Spacer, Non-Metallic .................... ... .. . .. 68 11058
L Spacer, Non-Metallic ........................... . 68 11056
18 Spring, Torsion ..................... . ... 68 11057
19 ~-..Grommet, Filter .......... ... ... ... . ... . . . 6811215
20 Filter Cover Assy.:
: EnglishLabeling ......................... ... ... 68 133 70
Spanish Labeling ............................ ... 6813375
French Labeling.......... ... .. ... ... ... ... 68 133 80
Germanlabeling............ ... ... . ... ... ... 6813385

*Part of item 63. Series 01 Incubator Main Deck Assembly. Refer to Table for Parts Breakdown on Series 02
Incubator Main Deck Assembly. _ I '

(Change 14)
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TABLE 6.3 SHELL ASSEMBLY AND DECK ASSEMBLY, PARTS LIST

{Sheet 2 of 3)

ITEM REFERENCE : PART
NO. DESIGNATION DESCRIPTION ‘ : NUMBER
P2 T Not Used
2 . FilterPad (Boxofd} .. ...t 2694570
2 e Spacer, Non-Metallic ............................ 68 130 52
24 i Spring, Compression ............cviiiiiiiaiii. 68 130 65
2 S Cylinder.........co e 68 130 55
b o Shaft, Plenum ..o 68 141 32
2T et Filter, Cartridge Assembly ........................ 68 130 67
2B i Diaphragm ... ...ooiiiiiii i e 68 130 57
2 Washer, Non—Metallic............................ 68 130 51
B0 e Ring, Retaining, Wall 5105-6285 ................. 99 182 93
L 1 97 o e 68 130 60
2 Screw, 6-32x1-3/40V,PH,SS ..... ... ... ....... 99 026 18
G 1 T Screw, 8-32x1/2FL, 8L, 85 .........co it 99 031 96
T Fill Spout ASSY. @ .o iir it ei i ieeaaenns See Note
BE i Fitting, Nipple,Hose ....... ... ... ... ... ..o vt 0101700
T Air Curtain, Label, (included withltem 7} ........... 68 141 29
1 s Screw, 4-40 x 1/4 KN, HD, NL. (Thumbscrew) ....... 99 010 63
5 Fill Spout Stopper ... oo 68 110 50
39 . et Filter Cover Knob/Retainer Replacement Kit ........ 68 901.15
A0 Not Used "
- Not Used

................................. Not Used
o P Not Used ‘
. Screw 4-40x 516", TR,PH,S8S .................. 99 01077
BB e Shaft, Deck Retention ..........ccciiiiiiiia... 68 140 02
P Screw, 8-32x 1/4PN,SL, S5 ... ....ciiiiiiiiin. 99 030 66
AT e i i, Spacer, Non—Metallic ......... ... ... .. ......... 68 110 59
. Hook, Laich ..ot e 24144 1
R Screw, 4-40x 516 FL, 81,85 .................... 9901076
B0 e Knob, FilterCover . .. ... .. ... .. ..., Refer to ltem 39
L Shaft, FilterCoverKnob .......covvviviennn .. Refer to ltem 39
7~ Handie, KNob .. .oovee e n Refer to item 39
B Washer, 38IDx 620Dx 015 ... .. ._..... Refer to Item 39
A e Elevator, RH. ... 68 140 33
5 T S Elevator, LH. ... oot e 68 140 32
L = G Guard Rail ...... . i et 68 410 70
BT Screw, 10-32x1/2TR,PH, 8% ................... 99 042 01
5 = 1 Nut, 1032, HX, KEPS,CA ........... ... et 99 107 36
LT oCleat,PowerCord ..o 68 110 53
B0 L e Screw, 10-32x 58 TR,PH, 85 ... ... ..o 99 042 58
5 Washer, No. 10, Lock, Split, ST ................... 99 123 90

* Part of ltem 63. Series 01 Incubator Main Deck Assembly. Refer to Table for Parts Breakdown on Series 02
Incubator Main Deck Assembly.

NOTE: Replace with Replacement Kit, Part No. 68 902 70.
{Change 16)
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PARTS LIST
TABLE 6.3 SHELL ASSY. AND DECK ASSY., PARTS LIST
(Sheet 3 of 3)
ITEM REFERENCE PART
NO. DESIGNATION DESCRIPTION NUMBER
62 ... FET TR Cable Clamp, Loop Type ........cooveeenun .. 17 061 25
B3 Main Deck Assembly {Series 01 Incubators) ........ '68 140 70
Main Deck Assembly (Series 02 Incubators)* ....... 68 521 70
B4 . Recessed Qutlet Panel-units equipped with
' 5 Controfters C68-2 and C82-1 Series 00 ........... 6890540 |
Recessed Outlet Panel-units equipped with _— 00
~ Controllers C68—2 and C82-1 Series 01 . ........ . 6890540 f 90
65 Recesses QOutlet Panel Label-units
' equipped with Controliers C68—-2 and C82—1 Series 00
Englishlabeling ................................ 6890540 |
Spanish Labeling............ e, 68 111 51
FrenchLabeling.................................. 68 111 52

Recessed Outlet Panel Label-units equipped
with Controllers C68-2 and C82—1 Series 01

CEnglishLabeling ...............o.. i 68 111 680

Spanish Labeling....................coo oo, 68 111 61

- Frenchlabeling.................................. 68 111 62

BB .. Filter Cover Assembly w/o Os Limiter .............. 68 134 70
Consists of: '

Knob, Filter Cover ............................... 68 130 30

Shaft, Filter CoverKnob . .............. ... .. ..., 68 130 35

Handle,Knob ............. ..o oo, 68 130 40

Washer, .38 ID x .62 OD x.015 THK, FL, NY ........ 99126 1

OxygenInput Cover ..............oou e .. 6813320

Screw, 6 -32x1/2°TRPHSS ..........cc.oo.. .. 99 023 92

BT LatthRamp .......oooeiei e 68 110 42

BB .. Label, Warning, Inf. Bum Hazard, Eng .............. 6811105 K
*Refer to Table 6.21 for Parts Breakdown. :

(Change 16) _
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{Change 16)

6-12



C100/200
PARTS LIST

TABLE 6.4 MODEL C68-2 CONTROLLER, PARTS LIST
{Sheet 1 of 3)
* PART NO. 68 215 70T, 120V, ENGLISH PART NC. 68 215 71T, 120V, SPANISH
" PART NO. 68 215 80T, 240V, ENGLISH PART NO. 68 215 72T, 120V, FRENCH
PART NO. 68 215 90T, 100V, JAPANESE -~ PART NO. 68 215 81T, 240V, SPANISH
PART NO. 68 215 83T, 240V, GERMAN PART NO. 68 215 82T, 240V, FRENCH

ITEM REFERENCE PART
NO. DESIGNATION DESCRIPTION NUMBER
' Chassis Assy., 120V Units .. ......oovivnnnennn.. 68 212 70
Chassis Assy., 240V Units ............. ... ....... 68 212 80
Chassis Assy, 100V Units . ..., 68 212 90
L Chassis, Controller (Weldment) ................... 68 215 10
2 e e Latch Assy., Left ... 68 207 80
T Latch Assy., Right ...... ... i 68 207 81
T HTRT1 ..o Heater, 120V ... 68 208 25
o HTRT o .oHeater, 240V ... 68 208 26
HTR1 ... ... Heater, 100V ... ..ottt it et inens 68 208 27
. Baffle/Plate, Heater .. ... oo e 68 208 20
2 Spacer,HeaterPlate ..............coiiiiiiiaan, 26 516 05
7 25 Plate, Stiffener . ..ot i e 65 204 21
= Gasket .. ... e 26 50300
12 Plug, Thermostat . ....... .. ..o iiiie i, 12 512 01
2 1 Gasket . ... ... i e 26 501 00
11 ...... Bi ... . Moator Replacement Kit, 120V ..................... 68 905 70
Bl .o Motor Replacement Kit, 220V . .................... 68 905 71
= Inpeller .o e 68 205 45
1 Not used
4 ...... RT1A&B .. ... . ......... Dual Thermistor Assy., Hi-femp Alarm............. 68 21470
3 = Not Used
1< 7 Post, Bumper ... .o e 68 21512
17 Not Used _
i8...... Tt o Power Transformer Assy,, 120V . ... .. ... .. ..... 68 206 71
Tl e Power Transformer Assy., 240V ................... 68 206 77
T1 e Power Transformer Assy., 100V . ... ... .. ... ... 68 206 81
1= 2 Not Used
20 ...... J14 Connector Assy.,, Power ..........coiiiiiininnes 68 205 81
21 ...... ST Receptacle Assy., Air Temperature Probe .......... 68 209 86
22 ..., 0 < T P Patient Probe Rept. Assy .. ... et .68 208 75
23 ...... RT4 .l Thermistor Assy., AirFlow ........................ 68 214 80
[ Not Used '
25 ... CBY e Circuit Breaker, Sgl. Pole, 5 Amp
{(100and120Vac Units) ..........ccovvvvniinnn 17 BH 150
26......CB1,CB2 ................. Circuit Breaker, Sgl. Pole, 5 Amp
(R40VacUnits) ...... ... .o 17 BH 150

IMPORTANT NOTE: 220V/240V Models equipped with Gray Oriental Motors. The Heat Sink mounted

on the Dual Thermistor, kem 14, is Part Number 68 215 28. The Set Screw to mountthe Heat Sink is Part
Number 99 022 17. '

(Change 16)
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TABLE 6.4 MODEL C68-2 CONTROLLER, PARTS LIST
| {Sheet 2 of 3)

PART NO. 68 215 70T, 120V, ENGLISH
PART NO. 68 215 BOT, 240V, ENGLISH
PART NO. 68 215 90T, 100V, JAPANESE
PART NO. 68 215 83T, 240V, GERMAN

PART NO. 68 215 71T, 120V, SPANISH
PART NO. 68 215 72T, 120V, FRENCH
PART NO. 68 215 81T, 240V, SPANISH
PART NO. 68 215 82T, 240V, FRENCH

REFERENCE

PART
NO. DESIGNATION DESCRIPTION NUMBER
2 Not Used
P2 Label, Heater Caution ......... ... ... vt 68 208 30
2 e Not Used
30 .. e Clip,Cord ... 17 725 44
N Not Used
B2 i e Button, Plug ........ ... L 2203540
o Scr,8-32x5MBTR,PH, S5 ............ ... 899 032 57
B e Scr, 10-32 x 1/2TR, PH, 8S, Nylock .............. 99 042 05
11 Scr,8-32x34TR,PH, 85 .. ... .l 99 032 85
1 Scr, 4-40x3/8TR, PH, 88 .....................LL 99 011 07
BT e Scr,6-32x3M4 TR, PH, 85 ... ... ... ... ..., 98 024 69
BB i e Nut, 440 HX, “KEPS" S, CA ... ... ... ..o it 99103 33
. Nut, 6-32 HX, “KEPS” 5, CAD,PL ... ........... 99 105 34
L Not Used
. O Nut, 3/8-24, HX, JAM, S5 .. ...... . cooiiiiiinaa 99 111 68
A e Nut, 3/8-24, HX(BR, NI, THIN ..................... 99 111 80
T Wshr, LK, 8P, #10, SCA .. .. ... . i 99 124 16
A e Wshr, 7A6 LK, SHI, S, CA .. ... .o 99 127 41
A i i Wshr, 3/8 FL 85 .064 THK ....... e 99126 70
T Wshr, Flbre .. ... i i e 17 803 40
R Label, Voltage 120V {(notshown) .................. 66 204 40
Label, Voltage 240V {notshown) ....._............ 68 204 41
Label, Voltage 100V (notshown) .................. 68 204 42
AB e Wshr, 3/8LK,SHI, S, CA ... .. ... 99 126 93
L Wshr, No. 8, LK, SHI, 84 ... ... .. 99 122 92
L 0 Nut, Hex, 15/32--32, UNP 2D .. ....... ... ... ...... 68 215 11
30 Wshr, Flat, 1/2 1.D. x 1116 O.D. x 0.015 T NYL ..... 99 127 96
B e Not Used '
L Scr,6-32 8K, 8K, 88, CPx1/8LG................ 99 022 17
T Wshr, LI, #10, 8P, S, CA ... e 99124 16
5T Ser, 440x3BTR,PH,SS ... ...l 99 011 07
56 ...... Kl oo Relay, Solid State (100 and120Vac) .. ............ 68 903 83
: K1 .o..... P Relay, Solid State {240 Vac) (VDE) ................ 68 903 84
BT e Scr,10-32x38TR,PH, 85 .. ... . ... . ol 99 041 27
BB e Front Panel Assy., Cont. (Refer to Table
' 6.6 for Parts Breakdown)
B e Not Used

**Used only with item 13.
{Change 186)
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TABLE 6.4 MODEL C68-2 CONTROLLER, PARTS LIST
{Sheet 3 of 3)
PART NO. 68 215 70T, 120V, ENGLISH PART NO. 68 215 71T, 120V, SPANISH
PART NO. 68 215 80T, 240V, ENGLISH PART NO. 68 215 72T, 120V, FRENCH
PART NO. 68 215 90T, 100V, JAPANESE PART NO. 68 215 81T, 240V, SPANISH
PART NO. 68 215 83T, 240V, GERMAN PART NO. 68 215 82T, 240V, FRENCH

ITEM REFERENCE PART
NO. DESIGNATION : DESCRIPTION NUMBER
B0 . Handle,Latch ... ..., 68 215 15
61 . Bushing ... 68 215 25
B Spring, Compression ..............cocoo ..., 20016 03
B3 . Pawl, Latch........ ... .. 68 215 20
B4 e Ring, Retaining, Wal 5103-25 .................... 99 181 45
B5 . Pin, Spring, 3/32 Dia. x1.00LG ................... 99 14278
B0 ..., AC Line Cord, 120V (Not Shown) ................. 17 AZ 100

AC Line Cord, 220V (Not Shown) ................. 17 AZ 200
B e Air Temperature (Not Shown) ........ . 68 209 80
BB e - Skin Temperature (Not Shown) .................... 68 209 70
69" e Cover, Probe, Skin Temp. {(Box of 100)

(NotShown) ......... ..o i 26 901 81
70 e Label, instructions, Motor Installation

(NotShown) . ... i, 68 216 00
78 2 Jack (RAM) ... 17 733 35

or (68 441 40 Controller Cable Ascy)
* Model C100 only. :

(Change 16)
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FIGURE 6.5 PARTS LOCATION DIAGRAM, MODEL C82-1 CONTROLLER
(Change 186)
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FIGURE 6.14 PARTS LOCATION DIAGRAM, CABINET STAND ASSEMBLY
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- TABLE 6.14 CABINET STAND ASSEMBLY

PART NO. 68 400 70

ITEM REFERENCE

NO. DESIGNATION DESCRIPTION

2 CabinetStand Assy ......................

2 i et Caster Without Brake, 4" ..................

L Caster With Brake, 4" .....................

R Sponge Strip, Neo. ... ...

L T e, Handle...........ccoiiiiii it ciee e

152 Not Used _

7 2 Latch,Cabinet ...........................

= S e Tape Met. Polyest, Blue ...................

£ Not Used

10 . e e e Ser,6x1/4B.RA.SLSS........ ... ...

3 T Scr,8-32x1TRPHSS ... ... ...

L 2 Not Used

1 T Wash.No. 8, LKSPSCAD................

L Not Used

1 T Not Used

16 Spring, Grounding .............o oo

1 /2 Scr,6-32x5MA6TRPHSS ................

B 1> 2 Nut, 6-32 HX “KEPS"SCAD ..............

1 1 Door, LH. oo s

2 Boor, RH. . ... .. i

. Hinge, Door, LH. ... ....................

27 Hinge,Door, RH. ... . ... ..............

2 PP MagneticCatch ................ ... .. ...

2 Caster Without Brake, 5" ... .. e

P2 Caster With Brake, 5" ...........covvvvnnn
B Bearing, FLG, Nyliner, 25110 .............

{Change 186)
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PART
NUMBER

....... 68 400 70
....... 68 901 72
....... 68 901 71
....... 26 800 33
....... 68 400 08

....... 24 717 00
....... 26 801 23

....... 99 084 47
....... 99 033 47

....... 98122 80

....... 68 400 21 fo013 7y
....... 68 400 20 /00/375
....... 68 400 23 41 COI{
....... 68 400 22 Hi{oDiD
....... 68 901 13

....... 68 400 56

....... 68 400 55

....... 6840449 I
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CORD CLIP

FIGURE 6.15 PARTS LOCATION DIAGRAM, ACCESSORY SHELF ASSEMBLY
(ACCESSORY)

(Change 13)
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TABLE 6.15 ACCESSORY SHELF ASSEMBLY, PARTS LIST (ACCESSORY)

PART NO. 26 610 80 (110/120V, With Lamp Assembly)
PART NO. 26 610 81 (110/120V, Without Lamp Assembly)
PART NO. 26 610 82 (220V, Without Lamp Assembly)
PART NO. 26 610 83 (220V, With Lamp Assembly)

ITEM REFERENCE . PART
NO. DESIGNATION DESCRIPTION NUMBER
L Scr, 1/420x3RDSLSS ...t 99 060 70
e Support, RH Vert Assembly

11020V Assembly . ............ ... iinn... 26611 70

220VAssembly ............. ... ... .. 26611 80
3 Spacer, Vert Support .......................... 2661020
Ao e Nut, 1/4~20 HXKEPSSCA ..................... 99 109 /1
2 Wshr, 1/4-20x3/40DFLSNI ................... 99 125 22
L Support, LH Vert Assembly ..................... 2661009 -
72 Support, Horiz, Front .......................... 26 610 54
< Ser, 10-32x5/8 TRPHSS ... 99 042 58
1 Wshr, No. 10LKSHISS ....................... 99 123 92
10 o, Nut, No. 1O TINN*U” .. .. ... ... .. ... 99 107 57
L Support, Horiz, Back .......................... 26 610 57
12 . Wshr,No.10FLSS . ... ... .. ... 99 123 62
18 . Shelf,Overhead . .......... . ................. 26 610 01
14 Weigh Hook/Stopper Assembly .................. 2661078
15 Clip,Cord .. ... il 1772544
16" Case, Lamp Assembly (110/120V) 26610 88
17 Case, Lamp Assembly (220V) .. ................. 26 610 90
18" Transformer, Ballast (60Hz, 120V} ............... 17 604 23

' (P/O item 186)

Transformer, Ballast (50Hz, 220V) ............... 17 604 42

(P/O item 17) '
19 Receptacle, Connector (P/O items 16 and 17) .. .... 17 723 51
20 Lamp, Fluor, 20W (P/O items 16 and17) ........... 17 806 94
O Cable Clamp 0.311ID .......................... 1773242
2 Screw, 8x32x3/8 ... ..., 9908860

* Not Shown. Used only on assemblies Part No. 26 610 80 and 26 610 83.

~ (Change 13)

6-59



C100/200
PARTS LIST

|

TG ATTACK THIS
ASSY TO CABSTAND
WHEMN ACCESSORY SHELFru'_]
1S MOT USED.

B0 \

R
)

FIGURE 6.16 PARTS LOCATION DIAGRAM, LV. POLE ASSEMBLY
(ACCESSORY)
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TABLE 6.16 LV. POLE ASSEMBLY, PARTS LIST (ACCESSORY)

PART NO. 68 452 70

ITEM REFERENCE PART
NO. DESIGNATION DESCRIPTION NUMBER
L LV.Pole ... 68 452 00
e e e Upper Extension Assembly .................... 26 825 70
. Cross Arm ...t 26822 00
4 LockingNut ....... .. ... .. ... ... ....... 26 821 00
S Scr, 5116—18x1/2HXSCA ..................... 99 064 21

6 Wshr, 516 LKSPSCA . ...................... 99 126 32
e e i Not Used

. Not Used

A Ser, 1/4-20x1/2RDPHSS .................... 99 055 81

10 o Nut, 1/4-20Hx KEPSSCA .................... 99 109 41

L Wshr, 1/4x3/4 ODFLSNE .. ... .oooeeeea.. .. 9912522

661
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SEEL NOTE 2
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VHA STAND (Sheet 1 of 2)

FIGURE 6.17 PARTS LOCATION DIAGRAM

(Change 13)
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FIGURE 6.17 PARTS LOCATION DIAGRAM, VHA STAND (Sheet 2 of 2)

(Change 13)
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TABLE 6.

ITEM REFERENCE
NO. DESIGNATION

..................................

2 .

17 VHA STAND, PARTS LIST
(Sheet 1 of 3)

DESCRIPTION

VHA STAND 220/240V GER

DRAW LATCH, MODIFIED
JUMPER BRKR SW
CAP, 30 MFD, 240V 60HZ, MET PLYPR
CAP, 10 MFD, 370V 60HZ, MET PLYPR
NOT USED
NOT USED

CAPACITOR CLAMP, 120V UNITS ..........
CAPACITOR CLAMP, 220/240V UNITS . .....

POWER INLET PLATE ASSY, 117V ENG
POWER INLET PLATE ASSY, 117V SPN
POWER INLET PLATE ASSY, 117V FRN
POWER INLET PLATE ASSY, 230V ENG
POWER INLET PLATE ASSY, 230V SPN
POWER INLET PLATE ASSY, 230V FRN
POWER INLET PLATE ASSY, 230V GER

ACTUATOR ASSY 120V 50/60HZ . ..........
ACTUATOR ASSY 220/240V 50/60HZ .......

NOT USED
NOT USED
BASE WELDMENT

NOT USED

CASTER,5.00 FULLLOCK ..........c..t.
COVER PLATE,FOOT SWITCH ............

NOT USED
NOT USED

CLEAT, POWERCORD ............covvvnt

NOT USED
NOT USED

BRACKET, FOOTSWITCH.................
FOOT SWITCHASSY ........c.ciiaa..

FOOT SWITCH ASSY INTERNATIONAL

JUMPER, BRKR-SW

CABLE ASSY, AC POWER 120V

CABLE ASSY, AC POWER 220/240V
(Change 16)
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VHA STAND 100V JAPAN - . oo oo

PLATFORM ... it
COLUMN, INNERASSY ..........ocvinnunn
PLATE, TOP ...
ESCUTCHEON ........ ... o i,

C100/200
PARTS LIST

PART
NUMBER

...... 68 40570 |
...... 6840571 &
...... 68 40572 §
...... 68 405 80 §
...... 68 405 81 |
...... 68 405 82

...... 68 405 83
...... 68 405 90
...... 68 404 23
...... 68 405 39
...... 17 405 81
...... 17 405 82

...... 68 404 24
...... 68 404 25
...... 68 404 90
...... 68 404 71
...... 68 404 72
...... 68 404 80
...... 68 404 81
...... 68 404 82
...... 68 404 83
...... 68 405 14
...... 68 405 33

...... 68 405 07
...... 68 405 09
...... 68 404 40
...... 68 40513
...... 68 405 15

...... 68 416 16
...... 68 405 41

....... 68.110 53

...... 68 405 40
...... 68 405 47
...... 68 412 47
...... 68 405 30
...... 17 AZ 100
...... 17 AZ 200
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TABLE 6.17 VHA STAND, PARTS LIST
(Sheet 2 of 3)
ITEM REFERENCE
NO. DESIGNATION DESCRIPTION
2D i NOT USED
T e NOT USED
R T NOT USED
B NOT USED
B NOT USED
R NOT USED
B35 CLAMP, CORD ... ...t
36 .. e CLAMP, CORD ... o
P SPONGESTRIPLNEG ...
BB e LABEL, POWERCORDENG .....................
LABEL, POWERCORDSPN .....................
LABEL, POWERCORDFRN .....................
LABEL, POWERCORDGER .....................
B 1 NOT USED
40 SCREW, 440x14TRPHSS ...................
O ... 8CREW,6-32x3BTRPHSS ...................
A e e NOT USED
T N SCREW, 8-32x3BTRPHSS ...................
A4 e SCREW, 10-32x3/B8TRPHSS ..................
45 NOT USED o
46 ... iiieeeeieiee o NOTUSED
S NOT USED
A e e GROUNDLABEL ...........coiiiiiinen. ..
A9 i NUT, 6-32 HX*KEPS"SCA ......................
B0 . NUT, 1/420 HX“KEPS"SCA ....................
L NOT USED
52 . e NUT, 8-32 HX*KEP"SCA ... . .................
L NOT USED
B e WASHER, #4LKSPSS ... ... ... ...l
BB WASHER, #6LKSPSS ... ... ... i
BB NOT USED
BT e WASHER, #10LKSPSCA ......................
BB NOT USED
5 NCT USED
e MOUNT,CABLETIE ....... ... ...,
Bl NOT USED '
B i ~.NOT USED
B e NOT USED
64 ..... e SCREW,6-32x 1/2TRPHSS ...................
BB e WASHER, LKEXT#8S8S ............ . ...........
BB e e e WASHER, FL#8S8S .. ...
B7 e LOCTITE222 ... e
B8 LABEL, HEAVY EQUIPMENT (ENG) ..............
' (SPN) ...............
(FRN) ... ...,
(GER) ...............

{Change 16)

666

PART

. NUMBER

17 061 25
17 734 01
26 800 33
68 404 29
68 404 30
68 404 31
68 404 32

99 010 56
99 023 31

. 9903138

99 041 27

68 212 00

99105 34

98 109 41
- 99106 32

98121 36
99122 16

9912416

17 061 87

68 404 36
68 404 37
66 404 38






