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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 1
Top Assembly

.' This section contains a breakdown of the HP 5890 Series II Gas Chromatograph. As major
subassemblies are addressed, reference is made to later sections, in this document, which con
tain further breakdowns of the applicable subassembly.
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Figure 1. HP 5890 Series II Top Assembly (Sheet 1 of 6).
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HP Part No.

05890-40135
05890-40105

19237-60500

05890-61260

05890....00810
5180-4181

Description

1
2
3
4
5

Flow (Left) Side Panel Door
Flow (Left) Side Panel
Injection Ports: (Refer to Section 5)
Detectors: (Refer to Section 2)
Electronic Flow Sensor (EFS)

(optlortal; not compatible with
PCOC Electronic Pressure Control)

6 Flow Carrier 05890--40170
7 Screw, M4 x0.7 x 20mm 0515-0982
8 Flow Bezel 05890-40065
9 Flow Mounting Panel ."'OSElSO . 0021fJ
10 Detector Flow Manifold (Refer to Section 3)

Blocks:
11 Cryogenic Valve (Refer to Section 6)
12 Flow Bezel Detector Label Plate (self adhesive):

• Blank Detector Plate 05890....90715
• FID/AUX Label Plate 1923F90715
• TCD/AUX Label Plate 19232-90715
• ECD/AUXLabel Plate 19233-90725
• ECD/AUX Series II Label Plate 19233-90815
• NPD/AUXLabel Plate 9234--90715
• FPD/AUX Label Plate 19256-90705 -

13 Flow BezellnjectorLabel Plate (selfadhesive): 1
• Blank Injection Plate 05890-90705
• Packed Column Inlet Label Plate 19243-90705
• Purged Packed Inlet 19243-90715
• Split/SplitlessGapillary Inlet 19244~90705

• PCOC/MPClnletLabel Plate 19245....90705
• PCOC/EPC Inlet Label Plate 19245-90715

14 Injection Port Flow (Refer to' Section 4)
Modules:

15 Screw, Thrd Self Tapping 0624-0665
16 PCOC Electronic (Refer to Section 4)

Pressure Control (optional;
not compatible with Electronic
Flow Sensor (EFS))

17 Chemical Filter Assy. (Molecular
Sieve) (optional)

18 Filter Bracket
19 O~ring(pkg.10)

Item
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Figure 1. HP 5890 Series II Top Assembly (Sheet 2 of 6).
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Item Deacrlption H......artNo. uty. .. . -
20 Injection Port Cover 05890-40072 1
21 Lid Shaft 05890-20780 1
22 Top Cover: 1

• Series II Top Cover (Series II only) 05890-00405 -
• Series II Upgrade Cover (Series I only) 05890-00402 -
• GC Special (to accommodate 05890-00401 -

fourth actuator in valve box)

• 5921A Lid 05890-00920 -
• Manual Valves Lid 05890-00940 -
• FPD Lid 19256-00075 -
• FPD/Manual Valve Lid 18900-00843 -

23 Washer, Flat 3050-1178 2
24 Screw, Pan-Head 0515-0904 2
25 Oven Exhaust Deflector 19247-60510 1
26 Rear Cover Assy. 05890-00395 1
- Rear Cover ASSX' (With 19257-00035 -

optional HPIB RS-232 cutout)
27 Valve Box Top (Refer to Section 7) 1
28 Valve Box Bottom (Refer to Section 7) 1
29 Injector/Detector Blank Cover Plate 05890-00680 4
30 Valve Box Opening Blank Cover Plate 19300-01230 1
31 Valve Solenoids (Refer to Section 7) -
32 Dual Duct Assembly 05890-80680 1
33 Valve Driver Board (optional) 19238-60010 1

--34 Oven Flap Assy. (Refer to Section 6) 1
35 Cable Tray 05890-40200 1
36 Bezel, Front 05890-40242 1
37 Screw, Pan-Head 0515-0910 3

'.38 Bottom Door Hinge 05890-00295 1 -
39 Top Door Hinge 05890-00285 1
40 Oven Motor Assy., 120 V 05890-61310 1
- 240 V 05890-61320 -
41 Oven Door and Shell Assy. 05890-60835 1

• Oven Door only 05890-60815 1
42 Oven Door Latch 05890-00100 1
43 Power Cords: 1

• USA,120V 05890-60870 -
• Europe, 220 V 05890-60880 -
• Great Britain, 220 V/240 V 05890-60890 -
• Australia, 240 V 05890-60910 -
• Europe, Split-Phase, 220 V 05890-60960 -
• USA,240V 05890-60900 -
• Japan, 200 V 05890-60920 -
• China, 220 V

.
05890-60910 -

• Denmark, 220 V 05890-60880 -
• Switzerland, 220 V 05890-60880 -
• S. Africa, 240 V 05890-60890 -

44 Oven Heater Shroud Assy. (Refer to Section 6) 1
45 Fan Blade, Standard 3160-0446 1- Fan Blade, Stainless Steel 05890-80270 -
46 AC Power Supply Ground Wire 19350-60670 1
47 AC Power Supply (Refer to Section 8) 1
48 AC Power Supply Base 05890-00240 1
49 Base . 05890-40160 1
50 Foot (self-adhesive) 0403-0424 4
51 Oven/Base Shield 05890-00700 1
52 Series II logo plate on oven bezel 05890-91000 1
53 Inlet Cooling Fan AssemblV (Refer to Section 5) 1

Figure 1. HP 5890 Series II Top Assembly (Sheet 3 of 6).
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Figure 1. HP 5890 Series II Top Assembly (Sheet 4 of 6).
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Keyboard Assembly :r~<.)~I;c( .:.05890-61365 -;.> 1~ 058"tO·Gt S-b:r
• Keyboard Bezel 05890-60745 1
• Keyboard Connector Element 1252-0001 1
• Keyboard Connector Body 05890-40080 1
• Display PCB 05890-60035 1
Electronics Carrier Top Cover 05890-40125 1
Electronics Carrier 05890-40185 1
Main Printed Circuit Board (PCB) 05890-60015 1

(Refer to Section 9)
62 Pressure Control PCB: 1 '3

• Manual Pressure Control 19245-60040
• Electronic Pressure Control 19245-60020 \

~,

63 Communications Interface PCB: 1 ,
• BUFFERED INET Interface 19242-60015
• Non-BUFFERED INET Interface 19242-60010
• RS-232 19242-60030
• HPIB/RS-232 Interface 19257-60010

64 High Voltage Cover 05890-40150 1
65 Electronics Bezel 05890-40145 1
66 Electronics Bezel Label Plates (self-adhesive): 2

• Blank Label Plate 19234-90725
• NPD "N' Label Plate 19234-90735
• NPD "B" Label Plate 19234-90745

67 Screw, Thrd Cting 0624-0665 6
68 Screw, Ground M4 x.7 x 45 0515-0964 1
69 Screw, Self-Tapping 8.32 x .5 0624-0596 6
70 Detector PCB: 2

• FlO 19231-60010 f

• NPD 19234-60010 I,

• ECD (spec. and gen. license) 19233-60010
• ECD Series II (spec. and 19233-60015

gen. license)
• TCD 19232-60010 "
• TCD Series II 19232-60020
• FPD 19256-60010
• ANALOG INPUT PCB 19261-60010

71 Screw, Machine M4 x.7 x 12 0515-0909 2
72 Right Side Panel 05890-40115 1
73 Screw, Machine M4 x .7 x 20 0515-0982 2
74 Paint, Spray:

• Dove Grey (for Series II 6010-1146
mainframe) 6.5 oz.

• Pearl Grey (for Series I 6010-0695
mainframe) 6.5 oz.

• Cobblestone Grey (for Series 6010-1150
II panel label plates, keyboard)
6.5 oz.

• Cocoa Brown (for Series II 6010-0694
panel label plates, keyboard)
6.50z.

• Cocoa Black (for Series I door 6010-0927
lettering)

75 Ink, Charcoal Black (for Series II 6009-0158
door lettering)

(

Figure 1. HP 5890 Series II Top Assembly (Sheet 5 of 6).
'.~
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Figure 1. HP 5890 Series II Top Assembly (Sheet 6 of 6).
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 2
Detector Options

This section contains breakdowns of the various detector options available with the HP 5890
Series II Gas Chromatograph. Only the detectors are addressed in this section. Refer to sec
tion 3 for breakdowns of the associated detector flow manifold assemblies. Refer to section
9 for diagrams of the Printed Circuit Boards (PCBs) and electronic components associated
with the detectors.

IPB 2 - 1



Item Description HP Part No. Qty.

1 Thermal Strap 19232-00040 1
2 Insulation 19232-40010 1
3* TCD Assembly: (new) 19232-60670 1

(rebuilt) 19232-69510 1
4 Heater/Sensor Assy 05890-61140 1
5 • Heater, 70 W 19231-60620 1

~./.6 • Contact 1251-1679 2 /-~

7 • PRT Sensor 19231-60660 1
~I 8 • Contact 1251-5963 2

9 • PRT Delta-T Sensor 19232-60660 1
10 • Flexible Sleeving, (ordered by 0890-0737 22

the inch) I
, 11 Screw, M4 x 8 mm long 0515-0910 8 L... r

12 Switching (Solenoid) Valve Assy 19232-60570 1
13 Fitting, Plastic 05890-40050 1
14 TCD Mounting Bracket 19232-00030 1
15 TCD Make-up Gas Adaptor 19232-80550 1

(Refer to Figure 7 for additional adaptors)
16 Ref. Gas 1/16-inch Tubing 19232-80500 1

Figure 1. Thermal Conductivity Detector (TCD) (Sheet 1 of 2).
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Figure 1. Thermal Conductivity Detector (TCD) (Sheet 2 of 2).
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Item Description HP Part No. aty. -,
-.--~ {

"
1 Collector Assembly: 19231-60690 1
2 • PTFE Chimney (optional) 19231-21050 1 ; " -
3 • Collector Nut 19231-20940 1
4 • Spring Washer 3050-1246 1 -
5 • Ignitor Castle 19231-20910 1

or optional hastelloy component* 19231-21060
,

6 • Ignitor (Glow Plug) Assembly 19231-60680 1 ,-
7 • Upper Collector Insulator 19231-20970 1
8 • Collector Body 19231-20960 1

or optional hastelloy component* 19231-21080
9 • Lower Collector Insulator 19231-20950 1
10 • Spanner Nut (Collector) 19231-20980 1
11 • Collector Mount 19231-20930 1
12 • Collector Housing 19231-20920 1
13 • Gasket 0905-0915 1
14 Screw, M4 x 25 mm 0515-0981 3
15 Jets: 1
- • Packed Column (0.018-inch id) 18710-20119 -
- • Simulated Dist (0.030-inch od) 18789-80070 -
- • Capillary Column (0.011-inch id) 19244-80560 -
16 Base Spanner Nut 19231-20990 1
17 Thermal Strap 19231-40050 1
18 J-Clamp 19231-00040 1
19 Screw, M4 x 8 mm 0515-0910 8
20 Detector Weldment 19231-80580 1
21 Heater/Sensor Assembly: 05890-61140 1
22 • PRT Sensor 19231-60660 1
23 • Contact 1251-5963 2
24 • Heater, 70W 19231-60620 1
25 • Contact 1251-1679 2
26 • Flexible Sleeving (ordered by 0890-0737 22

the inch)
27 Insulation . 19231-00080 1

_28 Insulation Plate 19231-00090 1 '
29 Side Shield 19231-00100 2
30 Diode Bridge Assembly 19231-60025 1
31 Interconnect Assembly: 19231-60710 1
32 • Coil Spring 1460-2142 1
33 Hex Nut, M3 x 0.5 0535-0004 3
34 Lock Washer 2190-0407 3
35 Adapters: (Refer to Figure 7) 1

* hastelloy components may be employed when analyzing highly
corrosive materials.

Figure 2. Flame Ionization Detector (FID) (Sheet 1 of 2).
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Figure 2. Flame Ionization Detector (FID) (Sheet 2 of 2).

*An FID Block kit may be or
dered as 19231-60760. This kit
consists of FID Flow Manifold
19231-60750 and FID Detector

___ 12

__-13

__-15

1

If
I,,
I
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Item Description HP Part No. Qty. - " ; I
.:

1 Screw, M3 x 6 mm 0515-0924 4
2 Screw, M4 x 8 mm 0515-0910 13 - -3 NPD Cover 19234-80020 1 ,

4 Connector 1251-8328 1
5 Cable 8120-2277 1

';' ,

6 Set Screw 0515-0117 3
7 Contact 19234-20610 1 ,lr
8 Insulator 19234-20600 1

---

9 NPD Body Assembly 19234-80510 1
10 Gasket 0905-0915 1
11 Toroid/Spacer Assembly 19234-60640 1 ". ~

12 • Toroid Assembly 19234-60580 1 ~ c 1 :>':
~.

13 • Toroid Seat 4040-2120 2
14 a-Ring, Viton 0905-1014 1

package of 1'2 5180-4182 -
15 Retainer Nut 19234-20630 1
16 NPD Collector Assembly 19234-60540 1
17 Jets:

• Packed Column (0.018-inch id) 18710-20119 1
• Simulated Distillation (0.030 inch id) 18789-80070 1
• Capillary Column (0.011 inch id) 19244-80560 1

18 Contact Pin (P/O Toroid Assy) 19301-21450 1
19 Side Shield 19231-00100 2
20 Spanner Nut 19231-20580 1
21 J-Clamp 19231-00040 1
22 Thermal Strap 19231-40050 1
23 Insulation Plate (Retainer) 19231-00090 1
24 Insulation 19231-00080 1
25 Detector Weldment 19231-80580 1
26 Interconnect Assembly 19231-60710 1
27 • Coil Spring 1460-2142 1
28 Hex Nut, M3 x 0.5 0535-0004 3
29 Lock Washer 2190-0407 3

, 30 Heater/Sensor Assembly: 05890-61140 1.
,31 • PRT Sensor 19231-60660 1
32 • Contact 1251-5963 2
33 • Heater, 70 W 19231-60620 1
34 • Contact 1251-1679 2
35 • Flexible Sleeving (ordered by 0890-0737 22

the inch)
36 Detector Adaptor (Refer to Figure 7) 1

Figure 3. Nitrogen Phosphorus Detector (NPD) (Sheet 1 of 2).
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Figure 4. 19233A/19235A Electron Capture Detector (ECD) (Sheet 2 of 2).

19233A/19235A ECD
Flow Manifold
(Refer to Section 3)

~~~

24 -

21

l:l CAPU 19234-20650

CAP NUT
I~ 19234-20570

THESE PARTS ARE
INCLUDED WITH ALL
DETECTORS DURING
SHIPMENT.
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Item Description - HP Part No. Qty.-I " \0. ~ ~ 'I;:' i ,.
1 Cover 19233-00085 1
2 Anode/Ferrule/Nut Assembly 19233-67010 l'
3 • Anode Weldment 19233-80585 1
4 • Anode Retaining Nut 19233-20725 1 -5 • Anode Ferrule 19233-20695 1 i}~.
6 ECO Cover 19233-00075 1

.;1-.

'1"
7 Screw 0515-0964 2
8 Upper Heater Block 19233-20525 1
9 Screw-Socket M4 x 0.7 0515-0321 4
10 Upper Cell Weldment 19233-80525 1
11 Plated Lower Body not available* 1
12 Mounting Strap 19231-00145 1
13 ECO Flange Insulation 19233-40015 1
14 Bottom Insulation 19233-40016 1
15 Lower Heater Block 19233-20515 1
16 Heater/Sensor Assy 19233-60625 1
17 • PRT Sensor 19231-60660 1
18 • Contact 1251-5963 2
19 • Heater, 60 W 19233-60627 1
20 • Contact 1251-1679 2
21 • Flexible Sleeving (ordered by 0890-0737 22

the inch)
22 Adapter (Refer to Figure 7) 1

= 23 Interconnect Lead 19233-60635 1-,
/24 Interconnect Assembly 19233-60600 1
25 Hex Nut, M3 0535-0407 3
26 Lock Washer 2190-0407 3
27 Thermal Cover Clip 19233-00095 1
28 Screw 0515-0910 1

* = restricted article; replace entire detector:
General License - 19233-69576
Specific License - 19235-69536

Figure 5. G1223A1G1224A Electron Capture Detector (ECD) (Sheet 1 of 2).
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Figure 3. Nitrogen Phosphorus Detector (NPD) (Sheet 2 of 2).

*Ordering toroid assembly (12)
19234-60580 provides parts
1,3,7,8,9,10, 12,13,14,
and 15.

18

*An NPD Block kit may be or
dered as 19234-60670. This kit
consists of an assembled NPD
Flow Manifold and FID Detector
Weldment 19231-80580.

Connects to NPD
./4 detector PCB. Refer to
,. Section 9 for informa-

'~A-tion on the NPD detec-
~ tor electronics.

35

IA- 2

I,
,

I

NPD Flow Manifold*
(refer to section 3).

'e c-> CAP
19234-20650

CAP NUTi .> 19234-20570

THESE PARTS ARE
, INCLUDED WITH ALL

DETECTORS DURING
SHIPMENT.
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Item Description HP Part No. Oty.

1 Screw, M4 x 6 mm long 0515-0070 2
2 Screw, M4 x 25 mm long 0515..:..0072 2
3 J-Clamp 19231-00040 1
4 Heater/Sensor Assembly: 05890-61140 1
5 • Heater 19231-60620 1
6 • Contact 1251-1679 2
7 • PRT Sensor 19231-60660 1
8 • Contact 1251-5963 2
9 • Flexible Sleeving (ordered by 0890-0737 20

the inch)
10 ECD Assembly, General License not available* 1

or Specific License (Not Shown) not available* 1
11 Top Insulation 19233-40020 1
12 Flange Insulation 19233-40010 1
13 Transfer Line Insulation 19232-00090 1
14 Tubing Adaptor 5020-8231 1
15 Vent Elbow, Stainless Steel 19303-20590 1
16 Flexible Vent Tube, 48 inches long 0890-0934 1 ,
17 Interconnect Assembly 19233-60600 1 ' , ,

\: " ,J._

18 Thermal Strap 19133-80010 1 ,r 1.'/

19 Thermal Cover 19233-80040 (i'

20 ECD Heated Siock Weldment 19233-80510 1 ,#"".

21 Shield (Front "1\') 19233-00040 1
I

(Rear "S") 19233-00050 1
NOTE

The shield is different depending on which <i

detector opening is being used ("I\' or "S"). Detector
is shown installed in the "S" position.

~-:1 ' 22 Hex Nut, M3 0535-0004 3
J; 23 Lock Washer 2190-0407 3
~ 24 Makeup Gas Adaptor 19233-80550 1

(Refer to Figure 7 for additional adaptors)
I

* = restricted article; replace entire detector:
General License - 19233-69570
Specific License - 19235-69530

Figure 4. 19233A11923SA Electron Capture Detector (ECD) (Sheet 1 of 2).
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Figure 5. G1223A1G1224A Electron Capture Detector (ECD) (Sheet 2 of 2).
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CAP NUT81~~ 19234-20570

THESE PARTS ARE
INCLUDEb WITH ALL
DETECTORS DURING
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Figure 6. Flame Photometric Detector (FPD) (Sheet 1 of 6).

NOTE: A second heater element is used in the FPD detector;
HP Part No. 19256-60540 (refer to Sheet 6 for illustration).

Qty.

1
14
1
1
1
1
1
1
1
1
1
1
1
2
1
2
1

HP Part No.

19256-80510
0515-0065
19256-60510
19256-20780
19256-80050
0905-1099
19256-20790
19256-60580
19256-00100
19256-00060
19256-00080
05890-61140
19231-60620
1251-1679
19231-60660
1251-5963
0890-0862

Item Description

1 Chimney
2 Screw, M4 x 25 mm long
3 PMT Assembly
4 • Tube Body
5 • Photo-Multiplier Tube
6 • O-ring
7 • End Cap
8 • Cable Assembly
9 Chimney Back
10 Main Bracket
11 Support Bracket
12 Heater/Sensor Assembly
13 • Heater
14 • Contact
15 • PRTSensor
16 • Contact
17 • Flexible Sleeving 1/4 x 20 inches



Figure 6. Flame Photometric Detector (FPD) (Sheet 2 of 6).
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tl, CAPU 19234-20650

CAP NUT
i~ 19234-20570

THESE PARTS ARE
INCLUDED WITH ALL
DETECTORS DURING
SHIPMENT.
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1

REFER TO SHEET 4
FOR BREAKDOWN

~

FPD Flow Manifold
(Refer to Section 3)

REFER TO FIGURE 7
FOR INFORMATION
ON ADAPTORS

REFER TO SHEET 6 .
FOR BREAKDOWN



Item Description HP Part No. Qty.

18 O-ring, Silicone .926-inch id 0905-0955 1
19 Second Heat Shield Window 19256-80060 1
20 a-ring, Silicone 1.05-inch id 0905-1104 1
21 Flange Adaptor 19256-20510 1
22 Flange Ring 19256-00200 1
23 a-ring, Viton 1.239-inch id 0905-1100 1
24 Filter, Sulphur 1

393Nm 19256-80000 -
525 Nm 19256-80010 -

25 Drip Tube 19256-20730 1
26 Clamp 19256-00090 1
27 Screw, M3 x 25 mm-Iong 0515-0065 4
28 Exit Tube Assembly 19256-20700 1
29 Brass Nut, 1/4-inch 0100-0056 1
30 Vespel Ferrule, 1/4-inch id 0100-1061 1
31 Block Weldment 19256-80560 1
32 Heat Shield Gasket 19256-80040 1
33 First Heat Shield Window 19256-80030 1
34 Heat Shield Disk 19256-20580 1
35 Stainless Steel Coupling 19256-20550 1
36 Lock Washer 2190-0108 4
37 Screw, M3 x 12 mm-Iong 0515-0105 4
38 a-ring, Kalrez 2010 0905-1102 1
39 Ignitor Spacer 19256-20590 1
40 Glow-Plug 0854-0141 1
41 Diode Bridge Assembly. 19256-60570 1

Figure 6. Flame Photometric Detector (FPD) (Sheet 3 of 6).

IPB2-14



- --------------------

24

35

36

//37..,
'-v--I
4 Places

34

21

30

- 28

27
(4 Places)

IPB 2 -15

{PART OF DIODE
BRIDGE ASSEMBLY)
(19256-60570)

Figure 6. Flame Photometric Detector (FPD) (Sheet 4 of 6).
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Item Description HP Part No. Qty.

42 O-ring, Kalrez 0905-1103 1
43 Jet Weldment 19256-80580 1
44 Vespel Ferrule, 1/4-inch id 0100-1061 1
45 Brass Nut, 1/4-inch 0100-0056 1
46 Heater Assy. 19256-60540 1
47 Lower Heater Block 19256-20500 1
48 O-ring, Kalrez 0905-1101 1
49 Transfer Tube Weldment 19256-80550 1
50 Gigabore Liner/Ferrule 19256-60590 1
51 Base Weldment 19256-80540 1

Figure 6. Flame Photometric Detector (FPD) (Sheet 5 of 6).
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Figure 6. Flame Phetometric Detector (FPD) (Sheet 6 of 6).
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1j8-inch Packed
Column Use
(FID/NPD)

1
\

Capillary 1j4-inchPacked
Column Use Column Use
(FID/NPD)

6

8

Capillary
Column Use
(FPD)

I

I

Item Detector Column Type HP Part No.

1 FID/NPD 1/4-inch Packed Column 19231-80530
2 FfD/NPD 1/8-inch Packed Column 19231-80520
3 FID/NPD Capillary Column 19242-80610

and
4 FID/NPD Capillary Column nut 18740-20870
5 FfD/NPD Vespel Ferrule, 1/4-inch 5080-8774
6 FID/NPD Graphite Ferrule, 0.5 or 1-mm Table 4-1
7 FID/NPD Tubing Nut, 1/4"-inch 0100-0056
- TCD/ECD (Refer to Sheet 3)
8 FPD Capillary Column , 19256-80570
9 FPD 1/8-inch Packed Column 19256-80590

Figure 7. Detector Column and Makeup Gas Adaptors (Sheet 1 of 3).

9
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TCO 1/8-1/4

HP Part No.

19244-80550
19301-80530
Table 4-1
Table 4-1
18740-20870
0100-0056
18740-20960

and
18740-20950
19302-80020
0100-0058

9

4

2

10-lrl

ECO 1/4-1/8

TCO Capillary

G

1

5

4

~8

~7
~
I 3 I

ECO Capillary

IPB 2 -19

Figure 7. Detector Column and Makeup Gas Adaptors (Sheet 2 of 3).

Item Description

1 ECD Column Adaptor for Glass and HP Series 530 11
2 ECD Column Adaptor, 1/4-inch to 1/8-inch metal
3 Vespel Ferrule, 1/4-inch id (graphitized or plain)
4 Graphite Ferrule, 0.5 or t.o-lncb id
5 Capillary Column Nut
6 Tubing Nut, 1/4-inch tube (brass)
7 TCD Column Adaptor Nut for Glass/HP Series 530 11

8 TCD Column Adaptor Seal
9 TCD Column Adaptor, 1/8-inch to 1/4-inch Glass
10 Tubing Nut, 1/8-inch tube (brass)
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Figure 7. Detector Column and Makeup Gas Adaptors (Sheet 3 of 3).
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TCO ECO ~

r.....
NEWECO

HP Part No.

19233-80550
19232-80550
Table 4-1
Table 4-1
0100-0058
0100-0056
Table 4-1
Table 4-1·
18740-20870
19233-80565
19233-20625
19233-20755

* = Graphitized Vespel Ferrule or Plain Vespel Ferrule

Item Description of Liner

1 Makeup Gas Adapter, ECD
2 Makeup Gas Adaptor
3 Vespel Ferrule*, 1/8-inch id
4 Vespel Ferrule*, 1/4-inch id
5 Tubing Nut, 1/8-inch tube (brass)
6 Tubing Nut, 1/4-inch tube (brass) "
7 Graphite Ferrule, 0.5-mm id (10 pack)
8 Graphite Ferrule, 1.0-mm id (10 pack) ,
9 CapillaryColumn Nut
10 New ECD Makeup Gas Adapter
11 Gigabore Liner
12 End Cap



Table 1. Typical Fittings for Columns and InletlDetector Liners, Adaptors, and Inserts.

Type Description Typical Use HP Part No.

1/4-inch swage nut 1/4-inch packed metal columns 5080-8753
stainless steel, front ferrule
pkg. of 20 each back ferrule

1/8-inch swage nut 1/8-inch packed metal columns 5080-8751
stainless steel, front ferrule
pkg. of 20 each back ferrule

1/4-inch swage nut 1/4-inch packed metal columns 5080-8752
brass, front ferrule
pkg. of 20 each back ferrule

1/8-inch swage nut 1/8-inch packed metal columns 5080-8750
brass, front ferrule
pkg. of 20 each back ferrule

Vespel 1/4-inch ferrule inlet/detector liners, 5080-8774
pkg.of10 1/4-inch glass packed columns

Vespel 1/8-inch ferrule metal columns 0100-1107
pkg.of10

Graphite, 1.0-mm ferrule capillary columns 5080-8773
pkg.of10

Graphite, 0.5-mm ferrule capillary columns 5080-8853
pkg.of10

Graphite 6.35-mm a-ring inlet/detector liners, 0905-0767
1/4-inch glass packed columns
split capillary inlet insert

Graphite 6.52-mm a-ring splitless capillary inlet insert 0905-1004

Silicone 6.0-mm a-ring inlet/detector liners 0905-0322
1/4-inch glass packed columns
split/splitless capillary inserts

Silicone 1.0-mm a-ring capillary columns 0905-0759

NOTE: Dimensions given are ids of a-rings/Ferrules.

IPE 2 - 21





r/;;JI HEWLETTa.:.e.. PACKARD

J,llIIustrated Parts Breakdown





The Dual Wavelength
Flame Photometric Detector

The Dual Wavelength FPD Lid 2
The Front Bracket Assembly 4
The Back Bracket Assembly 6
The Detector Block Assembly' , 8
Mounting the Bracket Assemblies 10
The Front Stainless Steel Coupling 12
The Back Stainless Steel Coupling 14
The Front Flange Adaptor 16
The Back Flange Adaptor 18
Mounting the Detector 20
Installing the Heater Assembly 22
Final Assemblies 24
The Exit Tube Assembly 26
The Cover Assembly 28
Mounting the Cover Assembly 30
Mounted Dual Wavelength FPD 32



The Dual Wavelength FPD Lid

2

Item Description

Dual Wavelength FPD Lid

.HP Part No.

19256-00250

Qty

I



1

Figure 1. The Dual Wavelength FPD Lid
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The Front Bracket Assembly

Item Description HP Part No. Qty

1 Screw, M4 x 8 mm long 0515·0910 7

2 Support Bracket 19256-00080 I

3 Clip 05890-80070 I

4 Front Bracket 19256-00220 1

5 Chimney Front 19256-00270 I

4
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The Front Bracket AssemblyFigure 2.



The Back Bracket Assembly

Item Description HP Part No. Qty

I Screw, M4 x 8 mm long 0515-0910 8

2 Chimney Back 19256-00100

3 Support Bracket 19256-00080

4 Clip 05890-80070

5 Back Bracket 19256-00060

6

(

(
"-.



Figure 3. The Back Bracket Assembly
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TheDe~c~rB~ckA~emb~

Item Description HP Part No. Qty

I O-ring, Kalrez 0905-1103 I

2 Jet Weldment 19256-80580 1

3 Vespel Ferrule, 1/4-inch id (Package of 10) 5080-8774 I

4 Brass Nut, 1/4 inch (Package of 10) . --5180-4105 1

5 Lower Heater Block 19256-20500 I

6 O-ring, Kalrez 0905-1101 1

7 Transfer Tube Weldment 19256-80550 I

8 Gigabore Liner/Ferrule 19256-60590 1

9 Screw, M4 x 8 mm long 0515-0910 2

10 Base Weldment 19256-80540 1

8
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Figure 4. The Detector Block Assembly
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Mounting the Bracket Assemblies

10

Item

I

2

3

Description

Screw, M4 x 8 mm long

Front Bracket Assembly

Back Bracket Assembly

HP Part No.

0515-0910

NA

NA

Qty

4



Figure 5. Mounting the Bracket Assemblies
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The Front Stainless Steel Coupling

Item Description HP Part No. Qty

1 Heat Shield Gasket 19256-80040 1

2 First Heat Shield Window 19256-80030 I

3 Heat Shield Disk 19256-20580 I

4 Stainless Steel Coupling 19256-20550 1

5 Lock Washer 2190-0584 4

6 Screw, M3 x 12 mm long 0515-0105 4

7 Dual Wavelength FPD Block Weldment 19256-80600 1

12
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Figure 6. The Front Stainless Steel C .oupling



The Back Stainless Steel Coupling

Item Description HP Part No. Qty

1 Heat Shield Gasket I9256-R0040 I

2 First Heat Shield Window 19256-R0030

3 Heat Shield Disk 19256-20580

4 Stainless Steel Coupling 19256-20550

5 Lock Washer 2190-05R4 4

6 Screw, M3 x 12 mm long 0515-0105 4

· ',i
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The Front Flange Adaptor

Item Description HP Part No. Qty

I O-ring, Silicone 1.05-inch id 0905-1104 I

2 O-ring, Silicone O.926-inch id 0905-0955

3 Second Heat Shield Window 19256-80060

4 Flange Adaptor 19256-20510

5 Flange Ring 19256-00200 I

6 Screw, M3 x 25 mm long 0515-0065 1

7 O-ring, Viton 1.239-inch id 0905-1100 I

8 Filter, Sulphur I
393 nm 19256-80000
525 nm 19256-80010

9 Clamp 19256-00090 1

16



8

Figure 8 T. he Front Flange Adaptor



The Back Flange Adaptor

Item Description HP Part No. Qty

J O-ring, Silicone I.05-inch id 0905-1104

2 O-ring, Silicone O.926-inch id 0905-0955

3 Second Heat Shield Window 19256-80060

4 Flange Adaptor 19256-20510

5 Flange Ring 19256-00200

6 Screw, M3 x 25 mm long 0515-0065

7 O-ring, Viton 1.239-inch id 0905·1100

8 filter, Sulphur
393 nm 19256-80000
525 nm 19256-80010

9 Clamp 19256-00090

18



Figure 9. The Back Flange Adaptor



Mounting the Detector

20

Item

I

2

3

Description

Detector

Front Bracket Assembly

Back Bracket Assembly

HP Part No.

NA

NA

NA

Qty

I

I

1

/
\
'--



2

Figure 10. Mounting the Detector
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Installing the Heater Assembly

Item Description HP Part No.

1 Dual Wavelength FPD Block Wcldrncnt 19256-80600

2 rIat Washer 3050-0891

3 Screw, M3 x 6 mm long 0515-0924

4 Lower Heater Block 19256-20500

5 Heater Assembly 19256-60540

22

Qty

I

I

I

I

I

(
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4
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Figure 11. Installing the Heater Assembly

5
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Final Assemblies

Item Description HP Part No. Qty

1 PMT Assembly 19256-60510 2

2 Extension Spring Clamp 1460-1160 2

:\ Chimney Cover 19256-806LO I

4 Screw, M4 x 8 mm long 0515-0910 2

5 O-ring, Kalrez 2010 0905-1102 -I

6 Ignitor Spacer 19256-20590 I

7 Glow Plug 0854-0141 I

8 Diotic Bridge Assembly 19256-60570 I

.:, '.~' ..

24



Figure 12 F, . mal Assemblies
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The Exit Tube Assembly

26

Item

J

2

3

4

5

Description

Exit Tuhe Assembly

Brass Nut, 1/4 inch (Package or 10)

Back ferrule, lf4 inch (Package or 10)

Front Ferrule, 1/4 inch (Package or 10)

Clip

HP Part No.

19256-20700

5 J80-4105

5180-41 J7

5180-4111

05890-80070

Qty

I

I

I

I

2



13 The.Exit Tube AssemblyFigure .
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The Cover Assembly

Item Description HP Part No.

Dual Wavelength FPD Cover Assembly 19256·80620

I Front Cover N/\

2 Back Cover N/\

3 Screw, M4 x 8 mm long OSIS·091O

28

Qty

I

I

I

4
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Mounting the Cover Assembly

Item Description

1 Thumb Screws

2 Dual Wavelength FPD Cover Assembly

30

HP Part No.

19256-20770

19256-80620

Qty

2



Figure 15 .. Mounting the Cover Assembly



The Dual Wavelength FPD Mounted on the HP 5890 Series II GC··

32



Figure 16. The Dual Wavelength FPD Mounted on the HP 5890 Series II GC

': ;

, [; i:
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Manual Part No. 19256-90130
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 3
Detector Flow Manifold Assemblies

This section contains breakdowns of the various detector flow manifold assemblies available
with the HP 5890 Series IT Gas Chromatograph. Only the detector flow manifolds are
addressed in this section. Refer to section 2 for breakdowns of the associated detectors.
Refer to section 9 for diagrams of the Printed Circuit Boards (PCBs) and electronic compo
nents associated with the detectors.
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Item Description HP Part No. Qty

1 Flow Manifold Block, TCD and ECD 19232-20500 1
2 a-Ring, 0.239-inch id 0905-1014 2

package of 12 5180-4182
3 Restrictor, TCD Ref, Yellow 19232-60650 1
4 Inlet Fitting 19231-20560 2
5 Rear Clamping Plate 19231-40010 1
6 Screw, M4 x 12 mm 0515-0909 3
7 Restrictor, TCD Makeup Gas, Black 19232-60610 1
8 Needle Valve Assembly 19231-60650 2

(4 of Item 9 installed on each)
9 Non-Greased a-Ring, 0.208-inch 0905-0999 8

id "Viton"
package of 12 5061-5867
package of 2, greased 5181-1251

10 Front Clamping Plate 19231-40070 1
11 Mounting Screw, M4 x 45 mmlong 0515-0964 1
12 Outlet Fitting Plate 19231-00060 1
13 Front Ferrule, Brass, 1/8-inch tube 0100-0032 2
14 Back Ferrule, Brass, 1/8-inch tube 0100-0036 2
15 Hex Nut, Brass, 1/8-inch tube 0100-0058 2
16 Non-greased O-Ring, 0.114-inch id 0905-1039 3

package of 12 5180-4181
17 Weldment, Makeup Gas 19232-80550 1
18 Weldment, Reference Gas 19232-80500 1

Figure 1. TeD Flow Manifold Block Assembly (Sheet 1 of 2).
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Top Position

Bottom Position

12

~-6

~18

5

*A TeO Block Assembly may be
ordered as 19232-60680. This kit
includes parts 1 through 10.

Figure 1. TeD Flow Manifold Block Assembly (Sheet 2 of 2).

IPB 3 - 3



Item Description HP Part No. Use Qty

1 Flow Manifold Block, FID/NPD 19231-20520 A,B,C 1
2 a-Ring, 0.239-inch id "Viton" 0905-1014 A,B,C 3

package of 12 5180-4182 - -
3 Restrictor, Air, Brown 19231-60610 B 1
4 Restrictor, Aux, Green 19234-60570 A,B,C 3
5 Restrictor, Hyd. 19231-60770 B 1
6 Restrictor, Blue (3.3-NPD) 19234-60660 A 1
7 Inlet Fitting 19231-20560 A,B,C 2
8 Inlet Fitting, Auxiliary 19231-20570 A,B,C 1
9 Micro Switch, FID Ignition 3101-0472 B,C 1
10 Rear Clamping Plate 19231-40010 A,B,C 1
11 Screw-M4 x 12 mm 0515-0909 A,B,C 4
12 Non-Greased a-Ring, 0.208-inch 0905-0999 A,B,C 20

id "Viton"
package of 12 5061-5867 - -
package of 2, greased 5181-1251 - -

13 Valve, On/Off 19231-20540 A,B,C 2
14 Compression Spring 1460-2039 B 1
15 FID Ignition Valve 19231-20550 B,C 1
16 Plug Valve 19231-20530 A 1
17 Needle Valve Assembly 19231-60650 A,B,C 1

(has 4 of Item 12 installed)
18 Front Clamping Plate 19231-40070 A,B,C 1
19 Screw, M4 x 45 mm 0515-0964 A;B,C 1
20 a-Ring (0.114-inch id) 0905-1039 A,B,C 3

package of 12 5180-4181 - -
21 FID Ignition Dump Weldment 19231-80500 B 1
22 Outlet Fitting Plate 19231-00060 A,B,C 2
23 Front Ferrule, Brass, 1/8-inch tube 0100-0032 A,B,C 3

"'\,c,.,?,~

24 Back Ferrule, Brass, 1/8-inch tube 0100-003Er A,B,C 3
25 Hex Nut, Brass, 1/8-inch tube 0100-0058 A,B,C 3
26 Restrictor, NPD Air, Green & Brown 19234-60600 A 1I .

,

'I Use: A = NPD "
B = FID
C = FPD

Figure 2. FID/FPDfNPD Flow Manifold Assembly (Sheet 1 of 2).
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Figure 2. FIDIFPDINPD Flow Manifold Assembly (Sheet 2 of 2).

*An NPD Block kit may be or
d.ered as 19234-60670. This
kit consists of an assembled
NPD Flow Manifold Block
Assy (19234-60650) and FID
DetectorWeldment
19231-80580(Parts1,2,4,6
- 8, 10 - 13, 16 - 18 25 and
26). ' ,

art of applicable detector weldment.

- - - - - - - - - Bottom Position

· . . . . . . ... Top Position

*An FPD Block kit may be
orger~d as 19256-60640. *An FID Block kit may be or-
This kit consists of an as- dered as 19231-60760.This kit
sembled FPD Manifold consists of an assembled FID
Block Assembly Flow Manifold 19231-60750and
(19256-60630) and an FPD FID Detector Weldment
Detector Weldment 19231-80580 (Parts 1 - 5,7-
(19256-80540) (Parts 1 2 15,17, and 18.
4,7- 15, 17, and 18). ' ,





Item Description HP Part No. Qty

1 Flow Manifold Block, TCO and ECO 19232-20500 1
2 O-Ring, 0.239-inch id 0905-1014 1

package of 12 5180-4182
3 Restrictor, ECO Air, Green 19234-60570 1
4 Inlet Fitting 19231-20560 1
5 Rear Clamping Plate 19231-40010 1
6 Screw, M4 x 12 mm 0515-0909 3
7 Needle ValveAssembly 19231-60650 1

(4 of Item 8 installed on each)
8 Non-Greased O-Ring, 0.208-inch 0905-0999 4

id "Viton"
package of 12 5061-5867
package of 2,greased 5181-1251

9 Front Clamping Plate 19231-40070 1
10 Mounting Screw, M4 x 45-mm long 0515-0964 1
11 Outlet Fitting Plate 19231-00060 1
12 Front Ferrule, Brass, 1/8-inch tube 0100-0032 1
13 Back Ferrule, Brass, 1/8-inch tube 0100-0036 1
14 Hex Nut, Brass, 1/8-inch tube 0100-0058 1
15 O-Ring, 0.114 -inch id 0905-1039 3

package of 12 5180-4181
16 Weldment, ECDMakeup Gas 19233-80550 1

Figure 3. 19233A/19235A ECD Flow Manifold Block Assembly (Sheet 1 of 2).
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Top Position

Bottom Position
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*A 19233A/19235A ECD Block may
be ordered as 19233-60610 (Parts
1 through 9).

*A 19233A/19235A ECD Block,
which includes make-up gas
adapter weldment 19233-80550,
may be ordered as 19233-60670
(Parts 1 through 9, and 16).

Figure 3. 19233A/19235AECD Flow Manifold Block Assembly (Sheet 2 of 2).
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Item Description HP Part No. Qty

1 Flow Manifold Block, TCO and ECO 19232-20500 1
2 Restrictor, Blue Dot 19234-60660 1
3 Restrictor, Red Dot 19231-60770 1
4 O-ring 0905-1014 2
5 Wye Brazement 19233-80615 1
6 Rear Clamping Plate 19231-40010 1
7 Machine Screw M4 x 0.7 x 12 0515-0909 3
8 Mounting Screw M4 x 45 mm long 0515-0964 1
9 Hex Nut, Brass, 1/8-inch tube 0100-0058 2
10 Back Ferrule, Brass, 1/8-inch tube 0100-0036 2
11 Front Ferrule, Brass, 1/8-inch tube 0100-0032 2
12 O-ring 0905-1039 2
13 Outlet Fitting Plate 19231-00060 1
14 Short Purge Brazement 19233-80606 1
15 Make-up Gas Adaptor 19233-80565 1
16 Greased O-ring 5181-1251 2
17 Non-Greased O-ring .208 id 0905-0999 4
18 On/Off Valve 19231-20540 2
19 Clamp Block 19231-40070 1

Figure 4. G1223A1G1224A ECD Flow Manifold Block Assembly (Sheet 1 of 2).
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*A Series II EGD Block may be or
dered as 19233-60675 (Parts 1
through 7 and 15 through 19).

Figure 4. G1223A1G1224A ECD Flow Manifold Block Assembly (Sheet 2 of 2).
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 4
Injection Port Flow/Pressure

Control Modules

This section contains breakdowns of the various injection port flow/pressure control options
available with the HP 5890 Series II Gas Chromatograph. Only the flow and pressure control
modules are addressed in this section. Refer to section 5 for breakdowns of the associated
inlets.
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HP Part No. Qty.

19361-60560 1
19243-40010 1
19243-00040 1
19362-60560 1
0905-1039 3
5180-4181
19243-80550 1
0535-0043 2
0100-1115 1
05890-40050 2

~c:~ -1

:--.....

!,.~-2
I

I
I
I

I /'~/
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I /,,/ /
: ' , Tube From Inlet

~,,/

Item Description

1 Pressure Gauge, 0-100 psi
2 Pressure Gauge Spacer
3 Flow Module Bracket
4 Mass Flow Controller
5 O-ring

package of 12
6 Jumper Tube, 120 mm long
7 Nut
8 Fitting, Swagelok
9 Fitting, M8 Plastic

Figure 1. Packed Column Inlet Flow Control Module.
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Item Description HP Part No. Qty.

1 Pressure Gauge Spacer 19243-40010 1
2 Jumper Weldment 19243-80550 1
NS Adhesive Label Plate for PPIP 19243-90715 1
3 Vent Torque Plate 19244-00030 1
4 Purge Restrictor (Vent Tube) 19244-80590 1
5 Purge Regulator 19246-60530 1
6 Pressure Gauge (0-100 psi) 19361-60560 1
7 Mass Flow Controller 19362-60560 1
8 Hex Nut, 5-1/216-20 2950-0203 1
9 O-ring 0905-1039 5

package of 12 5180-4181
10 Flow Module Bracket 19243-00040 1
11 Nut 0535-0043 2
12 Fitting, Swagelok 0100-1115 1
13 Fitting, M8 Plastic 05890-40050 6

Figure 2. Septum-Purged Packed Column Inlet Flow Control.
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Item Description HP Part No. Qty.

1 Pressure Gauge, 0-30 psi 19320-60650 1
2 Pressure Gauge Spacer 19243-40010 1
3 Flow Module Bracket 19243-00040 1
4 Mass Flow Controller 19362-60570 1
5 Vent Torque Plate 19244-00030 1
6 Backpressure Regulator, 0-30 psi 19246-60570 1
7 Vent Tube Weldment 19244-80580 1
8 Vent Tube Weldment Nut, 5/16.inch 2950-0203 1
9 O-ring 0905-1039 4

package of 12 5180-4181
10 Purge Pressure Regulator 19246-60530 1
11 Jumper Tube, 200 mm long 19243-80550 , 1
12 Purge Restrictor Weldment 19244-80590 1
13 Nut 0535-0043 2
14 Fitting, Swage 10k 0100-1115 1
15 Fitting, M8 Plastic 05890-40050 9

Figure 3. Split-Only Capillary Inlet Flow Control.
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Item Description
1 Pressure Gauge, 0-30 psi .
2 Pressure Gauge Spacer
3 Solenoid Valve Assembly
4 Mass Flow Controller
5 VentTorque Plate
6 Purge Pressure Regulator
7 Vent Tube Weldment
8 O-ring

package of 12
9 Backpressure Regulator, 0-30 psi
10 Flow Module Bracket
11 Purge Restrictor Weldment
12 Dual Elbow (fee)
13 Jumper Tube, 200 mm long
14 Vent Tube Weldment Nut, 5/16-inch
15 Plug,1/8-inch
16 Nut
17 Fitting, Swagelok
18 Fittin ,M8 Plastic

HP Part No.
19320·60650
19243·40010
19251-60560
19362·60570
19244·00030
19246·60530
19244-80580
0905-1039
5180-4181
19246-60570
19243-00040
19244-80590
19361-20760
19243-80550
2950-0203
19361-20770
0535-0043
0100-1115
05890-40050

Qty.
1
1
1
1
1
1
1
1

1
1
1
1
3
2
1
2
1
8

Figure 4. Split/Splitless Capillary Inlet Flow Control.
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Item Description HP Part No. Qty.

1 0-30 Pressure Gauge 19320-60650 1
2 O-ring 0905-1174 5
3 Spacer, Pressure Gauge 19243-40010 1
4 Swage10k Plastic Cap, 1t8-inch 05890-40050 2
5 0-30 Forward Pressure Regulator 19245-60690 1
6 Screw, Machine, M4 x 0.7 x 8 0515-0910 3
7 FPR Clamp Plate 19245-20700 1
8 Inlet Fitting 19231-20560 1
9 FID Air Restrictor (brown dot) 19231-60610 1
10 O-ring, 0.239 id 0905-1014 1
11 Nut, Hex with Lock Washer 0535-0043 2
12 Screw, Thread Cutting 0624-0665 1
13 PCOC Purge Regulator 19245-60530 1
14 PCOC Purge Restrictor Assy. 19245-80530 1
15 Vent Torque Plate 19244-00030 1
16 MPCOC Flow Bracket 19245-00100 1
17 Hex Nut, 5t16-inch 2950-0203 1

Figure 5. PCOC Manual Pressure Control (Sheet 1 of 2).
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Figure 5. PCOC Manual Pressure Control (Sheet 2 of 2).
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Item Description HP Part No. aty.
1 Screw, Machine, M4 x 0.7 x 6 0515-0915 2
2 EPC Flow Bracket 19245-00070 1
3 Nut, Hex with Lock Washer 0535-0043 4
4 Screw, Thread Cutting 0624-0665 1
5 Plug 1/8-inch 19361-20770 1
6 Nut, Hex, 5/16 2950-0203 1
7 EPC Sensor Board 19245-60020 1
8 Screw, Machine M3 x 0.5 x 8 0515-0912 2
9 M8 Swagelok Plastic Cap, 1/8-inch 05890-40230 2
10 O-ring 0905-1174 6
11 PCOC Purge Restrictor Assembly 19245-80530 1
12 Vent Torque Plate 19244-00030 1
13 O-ring, 0.239 id 0905-1014 2
14 PPIP High Pressure 19243-60560 1

Restrictor (red/blue)
15 Screw, Machine, M4 x 0.7 x 12 0515-0909 4
16 Valve Transducer Brazement 19245-80540 1
17 Fitting Housing 19245-20750 1
18 Screw, Machine, M4 x 0.7 x 8 0515-0910 5
19 Sealing Plate 19245-00140 1
20 PCOC Proportional Control Valve 19245-60540 1
21 FID Air Restrictor (brown) 19231-60610 1
22 PCOC Inlet Brazement 19245-80580 1
23 Inlet Bypass Clamp 19245-20890 1
24 Interface Cable 19245-60700 1
25 PCOC Purge Regulator 19245-60530 1

Figure 6. PCOC Electronic Pressure Control (Sheet 1 of 2).
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Figure 6. PCOC Electronic Pressure Control (Sheet 2 of 2).
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Item Description HP Part No. Qty.

1 Front Ferrule, 1/8 T, brass* 0100-0032 6
2 Back Ferrule, 1/8 T, brass* 0100-0036 6
3 Nut, 1/8T, brass 0100-0058 6
4 Male Connector 0100-1115 6
5 Knob, plastic, black 0370-3110 3
6 O-ring* 0905-1039 6

package of 12 5180-4181
7 Mounting Bracket 19246-00010 1
8 Pressure Regulator, 0-60 psi 19246-60540 2 (
9 Pressure Regulator, 0-100 psi 19246-60550 1
10 Labels, Pressure Sensitive* 19246-90700 1
11 Pressure Gauge, 0-100 psi 19361-60560 1
12 Jumper Tube, 200 mm long 19243-80550 3
13 Pressure Gauge, 0-60 psi 19363-60500 2
14 Copper Tube, 1/8-in. od x 17 1/4 in. 5020-8256 3
15 Screw, Tapping 8-16 x 3/4 in. 0624-0546 3
16 M8 Plastic Fitting 05890-40050 6

*Not shown.

Figure 7. Auxiliary Flow Panel (HP 19246A) (Sheet 1 of 2).
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Figure 7. Auxiliary Flow Panel (HP 19246A) (Sheet 2 of 2).

NOTES
rn Items 1-4 are supplied with the pressure regUlators (8 and 9).
[g] Item 10 is to be applied by the user.
[l] Item 15 is for mounting the assembly.
@] During shipment, item 16 is not installed. In its place (6 places total) is

protective cap 1401-0044.

1,2,3,4,14



IPB 4-12

Figure 8. Gauge Assembly, 0-10psi (HP 19247A) (Sheet 1 of 2).

1 Screw, Self-tapping, 8-16 x 3/4-inch 0624-0546 2
2 Label, Pressure Sensitive 19246-90700 1
3 Mounting Bracket 19246-00080 1
4 O-ring 0905-1039 4

package of 12 5180-4181
5 Hex Nut, 1/2-20 0590-0007 1
6 Internal Tooth Lock Washer 2190-0562 1
7 Retrofit Mounting Bracket 19246-00070 1
8 Pressure Gauge, 0-10 psi 19246-60590 1
9 Jumper Weldment -360 mm (tube) 19302-80560 1
10 HP-M8 Tee Fitting 19361-20760 1
11 Jumper Weldment-200 mm (tube) 19243-80550 1

Installation Instructions (not shown) 19247-90100 1

HP Part No. Qty.Item Description

----------------------
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Figure 8. Gauge Assembly, 0-10psi (HP 19247A) (Sheet 2 of 2).



Item Description HP Part No. Qty.

1 CGM Assembly 19247-60520 1
2 HP 5890A CGM Bracket 19247-00020 1
3 HP 5890A CGM Bracket 19247-00010 1
4 Screw, Pozidriv M4 x 45 mm 0515-0964 1

(HP 5890A)
5 SS Hex Panel Nut (HP 5880A) 2950-0203 3
6 Screw, Self-tapping 8-16 x 3/4-inch 0624-0665 3

(HP 5890A)
7 Front Ferrule, 1/8-inch T, brass 0100-0032 5
8 Back Ferrule, 1/8-inch T, brass 0100-0036 5
9 Tubing Nut. 1/8-inch T, brass 0100-0058 5
10 Tubing Tee Union, brass 0100-0090 1
11 Copper Tube, 48-inch 5020-8261 1
12 Copper Tube, 5-inch 5020-8275 2

Installation Instructions (not shown) 19247-90150 1

Figure 9. Carrier Gas Miser (CGM), (HP19247B) (Sheet 1 of 2).
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Figure 9. Carrier Gas Miser (CGM), (HP19247B) (Sheet 2 of 2).



Item Description HP Part No. Qty.

1 Front Ferrule, 1/8-inch T, brass 0100-0032 3
2 Back Ferrule, 1/8-inch T, brass 0100-0036 3
3 Tubing Nut, 1/8-inch, brass 0100-0058 3
4 Tube Union, Cross, 1/8 inch x 4 0100-0161 1
5 Screw, Self-Tapping 8-16 x 3/4 inch 0624-0665 3
6 Purge Regulator 19232-60620 1
7 TCD-COC Restrictor Assy 19247-60530 1
8 Mounting Bracket 19246-00010 1
9 Pressure Gauge, 0-15 psi 19246-60520 1
10 Pressure Regulator, 0-60 psi 19246-60540 1 I
11 Pipe Plug, 1/8 inch 19361-20770 1

',

12 Jumper Tube, 200 mm long 19243-80550 1
13 Jumper Tube, 360 mm long 19361-80120 1
14 MFC Restrictor Assy, 0-20 ml/min 19362-60510 1
15 Pressure Gauge, 0-60 psi 19363-60500 1
16 Hex Nut, 5/16-20 2950-0203 1
17 Copper Tubing, 1/8 x 17-1/4 inches 5020-8256 1
18 Copper Tubing, 1/8 x 10-1/4 inches 5020-8262 3
19 O-ring 0905-1039 6

package of 12 5180-4181

Figure 10. Flow-Controlled, On-Column Panel (HP 19247C) (Sheet 1 of 2).
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Figure 10. Flow-Controlled, On-Column Panel (HP 19247C) (Sheet 2 of 2).

17

IPB 4 -17

18



2

IPB 4 -18

5

3

Figure 11. Back Pressure Regulator/Gauge Assemblies.

1
Both
Ports

I

Item Description HP Part No. "15" "60" "100"
\

0-15 psi Backpressure Reg/Gauge Kit 19246-60620 1 0 0
0-60 psi Backpressure Reg/Gauge Kit 19246-60630 0 1 0
0-100 psi Backpressure Reg/Gauge Kit 19246-60700 0 0 1

Assy consist of:
1 0-15 psi Backpressure Regulator or 19246-60560 1 0 0

0-60 psi Backpressure Regulator 19246-60580 0 1 0
0-100 psi Backpressure Regulator 19246-60690 0 0 1

2 0-15 psi Pressure Gauge or 19246-60520 1 0 0
0-60 psi Pressure Gauge 19246-60500 0 1 0
0-100 psi Pressure Gauge 19361-60560 0 0 1

3 O-ring* 0905-1039 4 4 4
package of 12 5180-4181

4 Jumper Weldment, 200 mm long 19243-80550 1 1 1
5 Plastic Pressure Gauge Spacer 19243-40010 1 1 1
6 Nut Driver, 7 mm * 8710-1217 1 1 1
7 Open End Wrench, 17 mm and 19 mm* 8710-1589 1 1 1
8 Installation Instructions* 19246-90120 1 1 1

* Not shown



Restrictor
HP Part No. Flow Range (1) Color Code Color Code
19362-60510 (use with 60560) 0-20 m~/min RED SILVER
19362-60520 (use with 60560) 0-60 ml/min RED (2)
19362-60550 (use with 60570) 0-750 ml/min SILVER GREEN

(1) Normal flow range of the Mass Flow Controller with 50 psiG at
the inlet and at least 15 psi delta across the Mass Flow
Controller.

Figure 12. Mass Flow Controllers and Replaceable Restrictors

(2)
(2)

Color Code

GREEN
BLACK

Restrlctor

0-110 ml/min
0-400 milmin

Flow Range (1) Color Code

Optional Restrictors

19362-60530
19362-60540

Restrictor
HP Part No.

IPB 4 -19

19362-60560 is used for packed columns; 19362-60570 is used
for capillary columns.

(2)

Mass Flow Controller

Flow
Controller
HP Part No.

19362-60560
19362-60570
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HP Part No.

19246-60530
19246-60540
19246-60650

HP Part No.

19246-60520
19320-60650
19363-60500
19361-60560

Range

IPB 4 - 20

0-10 psig (0-67 kPa)
0-60 psig (0-400 kPa)
0-100 psig (0-667 kPa)

Forward Pressure Regulators

Pressur-e Gauges

Range

0-15 psig (0-100 kPa)
0-30 psig (0-200 kPa)
0-60 psig (0-400 kPa)
0-100 psig (0-667 kPa)

HP Part No.

19246-60560
19246-60570
19246-60580
19246-60690

Figure 13. Pressure Regulators and Pressure Gauges

Backpressure Regulators

Range

0-15 psig (0-100 kPa)
0-30 psig (0-200 kPa)
0-60 psig (0-400 kPa)
0-100 psig (0-667 kPa)
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Safety Considerations
C4

The manual set supplied with the HP 5890 Series II gas chromatograph, and certain installation
instructions furnished with accessories contain WARNING and CAUTION notes detailing
potential hazards associated with working on and operating the instrument.

In ad~ition, the following common sense safety considerations should be followed at all times:

1. Hydrogen (Hz) is flammable and is an explosion hazard when confined in an_enclosed
space (for example, the oven). In any application using Hz, turn off the supply at its source
before working on the instrument.

2. The oven, inlet, andlor detector zone(s) may be hot enough to cause burns. Tum off
heated zones and allow time for cooling before working on the instrument.

3. To avoid shock hazard, turn off instrument power and disconnect the line power cord from (
its receptacle whenever the rear cover panel must be removed.

4. Wear safety glasses when using compressed gas, and when handling glass or fused silica
capillary columns. It is good practice to wear safety glasses at all times when working with
the instrument.

5. Be careful to avoid skin punctures in handling fused silica capillary columns, particularly
530 ~ columns.

Hazardous voltages are present in the instrument when the power cord isconnected. Avoid apotentially
dangerous shock hazard by disconnecting the power cqrd before working on the instrumenl.The flame
ionization detector {FlO}, nitrogen-phosphorus detector (NPO), and flame photometric detector (FPO)
use hydrogen gas as afuel. Be sure allhydrogen gas isshut offto the detectors before shutting offthe _
power to the instrument.

I CAUTION I
The foHowing steps require protection against ESD (Electro-Slatic Discharge). Use a grounded wrist
strap, HP parI no. 9300-0969 (large) or HP part no. 9300·0970 (small), connected to asuitable ground,
such as an unpainted part ofthe GC oven top. lacking any available grounding slrap, it ispossible to do
the follOWing procedures with one hand while grounding to the GC oven top with the other hand.

1
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Installing Accessory 19251 E
19251E - Electronic Pressure Control Upgrade Kit

The installation instructions for Accessory 19251E are divided into four sections:

1. Replacing the left door panel

2. Installing the electronic pressure control (EPC).flow module

3. Upgrading the EPROMs

4. Configuring the electronic control board

Note If you purchased the EPC control board, HP 19230W; after September, 1992, you
. must use the enclosed adapter cable to connect the inlet cables to the control

board as shown below.

Aand BCables Hybrid Cable

.- .,~.." ..
.... .
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1
Replacing the Left Panel Door

1. Turn the main power switch off and disconnect the power cord from its receptacle.

2. Allow time for all heated zones to cool, then tum off supply gases at their sources.

3. Remove the left side panel by removing the two screws at the bottom of the panel and
sliding the panel back to disengage the fastener.

3
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4. Open the left panel door and push the outer edge of the door inward so it slides out of the
grooves on the panel.

Slide the new door into the grooves on the left panel and push it into place.

4
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2
Installing the Electronic
Pressure Control Flow Module

Note: Check that the main power switch is turned off, the power cord is unplugged, and
the heated zones are cool.

1. Remove the electronics carrier top cover.

2. Remove the right side panel by removing the top right panel and then removirlg the four
side panel screws, two along the top edge and two along the lower edge.

~~!:-f""-~ Screws

Right Side Panel

5



3. On the left side of the instrument, unscrew the two screws that hold the manual pressure
control bracket to the front of the instrument.

Note: Do not force rigid gas lines to bend. If tubing does not bend easily, disconnect it
during EPe installation and reconnect it afterwards.
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Note: Lines from ,the manual control bracket are still connected to the instrument.

4. Slide the bracket as far away from the instrument as you can.
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5. Unhook line 1 froni'the solenoid valve.

, Unhook line 2 from the purge valve.
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Solenoid
Valve

Flow
Controller
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Flow
Controller
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Remove the flow controller from the bracket by gripping the body of the flow controller ( ..
with a wrench and loosening the nut. Slide the flow controller out of the groove.

7. Remove the solenoid valve from the bracket by unscrewing the two screws holding it to the
bracket. Slide the solenoid valve out of the groove.
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'Discard
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9. Discard the manual bracket assembly.

.'1ote: Do not discard the solenoid valve and the flowcontroller that are still attached to
the instrument.



12.Slide the solenoid valve into the groove on the top of the bracket. Tighten. the screws.
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EPe Bracket

10.Pick up the new electronic pressure control (EPC) bracket. Connect the tube from the top
of the electronic pr~ssurevalve (A) into the solenoid valve as indicated. .

11.Connect the tube from the solenoid valve (B) to the gas gauge.

11



14. Grip the body of the flow controller with a wrench and tighten the nut.
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13. Slide the flow controller into the groove on the bracket. There will be a washer and nut on
either side of the groove.
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15.Remove the EPC cable from its packaging. Connect the electronic pressure valve
connector (white, three-pronged connector) to the connector hanging from the electronic
pressure valve (A).

16.Connect the sensor board cable connector (black connector) to the receptacle EPC flow
module (B).
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Note: Perform the steps in the figure only if you use an infrared detector (IRD).

1. Insert the IRD bracket behind the solenoid valve.
Note: To install the IRD bracket, loosen the nut on the back of the EPe bracket (A). Slide the IRD

. . bracket between the ~ut and the EPe bracket (8). Tighten the nut. .

-= .

IRD Bracket

A

17. Remove the old control panel sticker from the outside front panel. Discard.

18. Peel.ofr'the backing to the new control panel front and push it onto the front panel.

Note: Because model types vary, two.shades of control panel fronts are included. Use the
appropriate color sticker for your model and discard the other.

~ .
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19.Insert the EPe flow module in the same place on the GC that the manual pressure control
flow module was. Tighten the two nuts holding it to the bezel.

15

(

(\



20. Use the self-tapping screw to secure the flow module to the instrument.

Note: Because model types vary, some instruments may not have a predrilled hole for the
self-tapping screw. If no hole exists, do not use the self-tapping screw.

.'

Ifyour system is configured only in split mode, use the enclosed hex nut to
connect the split line and the pressure regulated valve.

16
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You should check the main board and communication board EPROMs. If the part numbers
~n your EPROMs do not match the following, they need to be changed:

main board EPROM part number 05890-80310
communication board EPROM part number 19257-80040.

I CAUTION f
The procedure below requires protection against ESD (Electro-Static
Discharge). Ground yourself by connecting a grounded wrist strap to a
suitable ground, such as an unpaInted part of the Ge.

1. Ground yourself by attaching a grounding strap to the sheet metal of the oven top.

2. Pry off the existing main board EPROM with an EPROM puller. You may have to remove "
the EPe board, if one is already installed

:3

·•.
......

'------ Main Board EPROM

~-tt---- Gable A·
I:'-'--H----- Gable B

L'"IC:-~ ~--H--"""""--"""""'" EPG Board

%4

.' .~... . .

Changing the EPROMs
A

Note: Ifyou do not have an EPROM puller, carefullypry off the EPROM
with a small screwdriver.

. 17
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3. Remove the new EPROM from the grounding material (the grey foam material). Insert the
old EPROM onto the grounding, and reserve for later use.

Note: Store the old EPROM in the electrostatic bag for further protection.

7. Inspect th~ newEPROM for uneven or misaligned pins.

8. Press the EPROM gently on its side onto a hard, level surface (such as the top of the GC)
to bend the pins in slightly. Repeat on the opposite side.

Note: During packaging, EPROM pins are spread apart to ensure a good connection.

9. Align the EPROM with the outline of the EPROM on the main board. Match the notch on .
the top of the EPROM to the notch at the top of the outline.

10. Push the EPROM gently onto the board.

Note: If the EPROM does not fit easily, or if any of the pins bend on contact, remove the
EPROM, straighten the pins, and reinsert. .

Use the same steps to replace the communications board EPROM.

Verifying the EPROM Installation

1. Remove the grounding strap from the instrument.

2. Plug in the instrument, and turn the power on.

3. Check the display panel for lights and operation.

Note: If no lights appear, the EPROM is not completely connected. Tum off the power,
unplug the instrument, replace the grounding strap, and repeat the installation procedure.

18
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Note:
- Left = Open

- . Right ":"" Closed
Note:

This group ofswitches controls the Aposition
inlet IfanotherEPC inlet isinstalled in the Aposition,
this group ofswitches must be set according to the
instructions for that partiCUlar inlet.

.. Right}
---_ Right

---- Right

---- Right

---- Right

---- Right

INB1

IN BO

MODEB

IN A1

INAO

MODEA

Inlet B= SpliVSplitless Inlet with Electronic Pressure Control
Inlet A= Any Non-Electronic Pressure Controlled Inlet

4

These switches are present only on boards purchased before September 1,1992

EPe Aor EPe B Left, Electronic Pressure Control present/ Right, Electronic
Pressure Control not present .

IN A1 or IN B1 Right, currently unused PID -

IN AO or IN BO Left Programmable CoolOn-Column (PID) / Right, Purged
Packed Inlet &SpliVSplitless Capillary Inlet (PID)

MODE Aor MODE B Left, (FPR) Programmable CoolOn-Column Inlet &Purged Packed
Inlet / Right, (BPR) SpliVSplitless Capillary Inlet
PID = Proportional/Integral/ Differential heated zone .
FPR = Forward Pressure Regulating mode
BPR =Back Pressure Regulating mode

1::
:'11

~:I~
.":::::::::':$'::'"

~~ '::,:,:::,<:1',:::;:

j'll

Configuring the EPC Board

The examples below show how to set the set the configuration switches on an EPC board with
auxiliary EPC functions (Hl' 19230W).

Ifyou you purchased a board before September 1; 1992, go to page 21 to set your switches.

19



INB1 ~ Right Note:- Left = Open ' .
INBO ~ Right ,

lO' Right =Closed "......-..
MODEB ~ Right

INA1 .. Right

INAO .. Right

MODEA ~ Ri~ht

Inlet B- Any Non-Electronic Pressure Controlled Inlet
Inlet A - SpliVSplitless Inlet with Electronic Pressure Control

Note::::::::{:t:{::

}IN B1 ~ RIGHT This group ofswitches controls the Bposition inlet.
: :,::::::::::f:::::::

IN BO RIGHT Ifanother EPC inlet is installed in the Aposition, this~

:::;::;::::::: .:::;:: group ofswitches must be set according tothe
MODE B ~ RIGHT instructions for that particular inlet.

:::ttEt
IN A1 ~ RIGHT

:::::::::::::: :::::::

INAD ~ RIGHT Note:
::::,:::,,::::1',:::::

MODEA - Left Open~ RIGHT -

ill - Right = Closed

""

~:..:'.: .'-.

..,'."
"'.

" .
.:....

Inlet B=SpliVSplitless Inlet with Electronic Pressure Control
Inlet A = SpliVSplitless Inlet with Electronic Pressure Control

~:!:~~:~:~;~:?::~
]

::::::;

I
::,~':::':::f:::::::

il
:t:f::t{:::
'I
;:.;.:.:.:.:. .:.;.:.'
i1
:;::",::::::N::,"
iJ

II



These configuration settings are for EPC boards bought before September, 1992.

Inlel B- Any Non-Electronic Pressure Controlled Inlet
lnlet A- SpliVSplitless Inlet with Electronic Pressure Control

Nole::::~;~;:;::t:::;;: ~

IN B1 .. RIGHT This group ofswitches controls the Bposition inlet.:;::::::::;:f:::::::
IN BO .. RIGHT IfanotherEPCinletisinstalled in the Aposition, this

::::.:::.:::: ::::::: ~ group of switches must be set according to theMODEB .. RIGHT instructions forthat particular inl~t::::;:;:;:;;:[::;::
EPC B Jt- RIGHT

::::::::::~:*;::::::
,.j

INA1 )t- RIGHT Note:
::.:.:.:.:.::+::.:.::

mAO .. RIGHT - Left Open- ,
:::~::;:;:::f:::::::

MODEA Closed.. RIGHT -.... Right -

i:II:·.11 EPCA
.

-c LEFT
.-

/"" '
f

f

'Nole:
- Left = Open
- 'Right = Closed

Nole:

This group ofswitches controls the Aposition,
inlet IfanotherEPC inletis installed in the Aposition,
this group ofsWitches must be set a9-cording to the
instructions for that particular inlet.

. "

---- Right

---- Right

-----I Right

Left

----.... Right,

----..Jt- Right

----'..Jt- Right

----.,..Jt- Right

.....,.;.-- ......

IN B1

IN BO

MODEB

EPCB -c

INA1

UlAO

MODEA

EPCA

Inlel B= Split/Splitless Inlet with Eleclronic Pressure Conlrol
Inlel A=Any Non-Electronic Pressure Controlled Inlet

~;::;::;:;4::{;

;:::::::::::::':::::::

::;:;::;::;:;:;:::;:~

~t:I.:!!I!!
: ::::::;::::::1=;::::::

ill
~ :::::.:.:-;.: ::::;::.

:11
: :::::::;:;:::f:;:;:;:

i:i:}i:::&,i::;

(
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. ' .

1. Install the column.

Verifying the Installation

.)
--!"

mB1 ~ Right Note:- Left = Open J

mBO ,. Right - Right =Closed
MODEB ~ Right

EPCB .. Left

INA1 ~ Right

IN AD ,. Right

MODEll. ~ Right

EPCA ... Left

l~
'1::.1:1:
: :':::::':::':f:::::"

:,:,-,';::':::f;;:;,o:

!1\C·!II·:i

Inlet B= SpliVSplitless Inlet with Electronic Pressure Control
.Inlet A= SpliVSplitless Inlet with Electronic Pressure Control

With all the connections made, restore carrier gas flowand leak test the new installation.

3. If the system is leak-free, reinstall panels and covers. Reconnect the instrument power
cord and restore power. Refer to the HP 5890Series II manual set for operation
instructions:'.

22
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Item

1

2

3
4
5
6

7
8
9

10

11
12
13
14
15
16

Description

Plastic M8fitting (Nut)
(Package of 10)
O-ring
(Package of 12)
EPC1/BPR2 bracket
1/8-in. Swagelok plastic cap
5/16-in. hex nut
OAOO mass flow controller

For replacement parts see Section 4
Machine screw M3 x 0.5 x 8 mm
Transducer brazement
Hex nut with lockwasher
EPe sensor PCB assembly

0-100 psi' (2 channel)
0-100 psi (6 channel)
0-15 psi (6 channel)

Vent torque plate
Septa vent tube weldment
Proportional control valve
Solenoid valve assembly
Connects to insert assernbly''
Septa purge regulator (Approx.3 rnl)

HP Part No.

05890-40050
5181 :3394
0905-1039
5180-4181
19243-00125
05890-40230
2950-0203
19362-60575

0515-0912
19243"80600
0535-0043

19245-60020
19245"60025
19245-60050
19244-00030
19244c80580
19251-60720
19251 c60560

19251-60710

Not Shown:
Cable,6 channel EPC
Cable, 2 channel EPC
Cable, 2 to 6 channel adapter

1EPC--Electronic Pressure Control
2SPR-Sack Pressure Regulator
3See Item 22 of next figure

19245-60705
19245-60700
19245·60702

Figure]. EPC Split/Splitless Capillary Inlet Flow Module (Sheet] of 2).

1
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Figure 1. EPC Split/SpJitIess Capillary Inlet Flow Module (Sheet 2 of 2).
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Item Description HP Part No.

3

Figure 2. EPC Split/Splitless, Split-Only Capillary Inlet (Sheet 1 of 2).

19251C

1 Heater/sensor assembly 05890-61140
2 • Contact 1251-1679
3 • Contact 1251-5963
4 • Flexible sleeving (Ordered by the inch) 0890-0737
5 • PRTassembly 19231-60660
6 • Heater, 70 W 19231-60620
7 Tubing nut, 1/8-inch brass 0100-0058
8 Back ferrule, 1/8-inch brass 0100-0036
9 Front ferrule, 1/8-inch brass 0100-0032

10 Splitter tube 19251-80525
11 Septa retainer (Standard) 18740-60835

Retainer nut for headspace 18740-60830
12 Septa, low bleed (Package of 25) 5080-8894
13 Insert assembly 19251-60575
14 O-ring-High temp. (Package of 12) 5180-4182

Graphite seal for split liner (Pkg of 12) 5180-4168
Graphite seal for splitless liner (Pkg of 12) 5180-4173

15 Liner-Split/Splitless (4 mm id) 19251-60540
Split-Packed (4 mm id) 18740-60840
Split-Unpacked (4 mm id) 18740-80190
Splitless (2 ± 0.2 mm id) 18740-80220
Direct (1.5 ± 0.2 mm id) 18740-80200
Split/Splitless with glass wool

(4 mm id/deactivated) 5062-3587
Splitless tapered one end (4 mm id/deact.) 5181-3316
Splitless double tapered (4 mm id/deact.) 5181-3315

16 Shell weldment 19251-80570
17 Glass cloth 9300-0713
18 Insulation 0340-0686
19 Insulation 19251-00120
20 Heat sink 18740-20940
21 Shaped insulation 19251-00020
22 Retaining nut 19251-20620
23 Gold plated seal 18740-20885

Stainless steel seal 18740-20880
24 Flat washer, stainless steel 2190-0701

. (Package of 12) 5061-5869
25 Reducing nut 18740-20800
26 Insulation 19243-00065
27 Lower insulation 19243-00060
28 Lower insulation cover 19243-00070
29 Column seal/ferrule (See consumables catalog)
30 Column nut 5181-8830

Not Shown
Split vent trap (Recommended)



Single-Taper Liner
HP Part No. 5062-3587

Single-Tape, Liner
HP Part No. 5181-3316

Double-Tape, Line,
HP Part No. 5181-3315

Splil/SpllUess Liner
HP Part No. 19251-60540

Splil Liner
HP Part No. 18740-60840

Split Liner
HP Part No. 18740-80190

SpliUess Liner
HP Part No. 18740-80220 &
HP Part No. 5181-8818

Direct Line,
HP Part No. 18740-80200

Figure 2. EPC Split/SpJitIess, Split-Only Capillary Inlet (Sheet 2 of 2).
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Item Description

1 M8 plastic fitting (Package of 10)
2 O-ring (Package of 12)
3 M8 x M8 side tube weldment
4 M8 brass plug

Shown

HP Part No.

5181-3394
5180-4181
19245-80640
19361-20770

Relocation of pressure sensing to ahead of the proportional
valve.

Figure 3. Back Pressure-Controlled Split/Splitless Capillary Inlet (19245Hl
(Sheet 1 of 2).
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Figure 3. Back Pressure Controlled Split/Splitless Capillary Inlet (l9245H)
(Sheet 2 of 2).
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Item Description HP Part No.

Proportional control valve replacement kit1 19245-60890
• Proportional control valve 19245-60950
• EPe bracket 19245-00077
• FID air restrictor 19231-60610
• M12 x Swagelok fitting 19243-20680
• 0.239-in id O-Ring 0905-1014

2 Purge regulator kit (Approx.14 ml) 19245-60532
• Purge regulator (With internal restriction) 19245-60535
• Vent tube weldment 19244-80580

3 FPR2/EPe bracket 19245-00077
4 EPe sensor peB assembly

0-100 psi (2 channel) 19245-60020
0-100 psi (6 channel) 19245-60025
0-15 psi (6 channel) 19245-60050

5 Vent torque plate 19244·00030
6 Ungreased O-Ring 0905-1039

(Package of 10) 5180-4181
7 Vent tube weldment (Without restriction) 19244-80580
8 Hex nut with lockwasher 0535-0043
9 Hex nut 2950-0203

10 M12 x Swg. fitting 19243-20680
11 PPIP transducer weldment 19243-80600
12 Sealing plate 19245-00140
13 Screw, M4 x 0, 7 x 8 0515-0910
14 EPe valve seal brazement, FPR 19245-80600
15 M8 plastic fittings (Package of 10) 5181·3394
16 Machine screw M3 x 0.5 x 8 mm 0515-0912

Not Shown:
EPe cable (2 channel) 19245-60700
EPe cable (6 channel) 19245-60705
Jumper cable

(2 channel sensor to 6 ch. EPe brd.) 19245-60702
PCOC EPC label plate 19245·90825

1Kit replacement necessary on early production instruments
2FPR-Forward Pressure Regulator

Figure 4. EPC Programmable CoolOn-Column Inlet Flow Module (Sheet 1 of 2}.
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Figure 4. EPC Programmable CoolOn-Column Inlet Flow Module (Sheet 2 of 2).
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Item Description

1 Automatic injection assembly
• Needle guide top
• Septum nut base assembly
• Septum (Package of 25)

1a Manual injection assembly
• Cooling tower assembly/needle guide
• Duckbill (Package of 10)

2 PCOC insert spring
3 Inserts:

HP Part No.

19245-20670
19245-80520
5181-1260

19320-80625
19245-40050
19245-60760

I

4
5
6
7
8
9

10
11

12
13
14
15
16
17
18

Note

Inserts are identified by the number of rings around them
• Narrow bore insert; 200 !l (1 ring) 19245-20510
• .250 ~l (2 rings) 19245-20515
• 320!l (5 rings) 19245-20525
• 530!l (0 rings) 19245-20580
• 530!l AL clad column, black AL coating 19245-20780
• Glass capillary columns (3 rings) 19245-20550
Screw, M4 x 8 mm 0515-0910
Heater clamp 19245-00095
On-column weldment 19245-80507
PCOC inlet insulation 19245-20630
Lower insulation 19243-00065
Glass cloth 9300-0713
PCOC cavity sleeve 19245-00060
Ferrules (Package of 10)
• Vespel 2% graphite for 530 !l col 5062-3511
• Vespel 2% graphite for 320 !l col 5062-3513
• Vespel 2% graphite for 200 !l col 5062-3515
• Vespel 10% graphite for 530 !l col 5062-3512
• Vespel10% graphite for 320 ~l col 5062-3514
• Vespel10% graphite for 200 ~l col 5062-3516
Column nut 18740-20870
Heater/sensor assembly 19245-60520
• Heater, cartridge, 60 W_ 19245-60570
• Contact 1251-1679
• PRT assembly 19231-60660
• Contact 1251-5216
• Insulation sleeving (Ordered by the inch) 0890-0737

Not Shown
Cleaning wire kit
Screw, M4 x 0.7 x 8

5180-4153
0515-0106

Figure 5. EPC Programmable CoolOn-Column Inlet (Sheet 1 of 2).
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Figure 5. EPC Programmable CoolOn-Column Inlet (Sheet 2 of 2).
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Item

1

2
3
4

5
6

7
8
9

10
11
12
13
14
15
16

Description

Proportional control valve replacement kit*
• Proportional control valve
• EPe bracket
• FID air restrictor
• M12 x Swg. fitting
• 0.239-in id O-ring
Purge regulator (Approx. 1.5 ml)
EPe bracket
Sensor board, 2 channel
Vent torque plate
Ungreased O-ring
(Package of 12)
Vent tube weldment (Without restriction)
Hex Nut with Lockwasher
Hex Nut
M12 x Swg. fitting
PPIP transducer weldment
Sealing plate
Screw, M4 x 0, 7 x 8
EPe valve seal brazement, FPR
M8 plastic fitting (Package of 10)
Machine screw M3 x 0.5 x 8 mm

HP Part No.

19245-60890
19245-60950
19245-00077
19231-60610
19243-20680
0905-1014
19243-60650
19245-00077
19245-60020
19244-00030
0905-1039
5180-4181
19244-80580
0535-0043
2950-0203
19243-20680
19243-80600
19245-00140
0515-0910
19245-80600
5181-3394
0515-0912

NOT SHOWN:
EPe cable, 2 channel
PPIP EPe label plate
EPe cable, 6 channel
2 channel to 6 channel adapter

*Kit replacement necessary on early production instruments

19245-60700
19243-90795
19245-60705
19245-60702

Figure 6. EPe Purged Packed Inlet Flow Module (Sheet 1 of 2).
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Figure 6. EPC Purged Packed Inlet Flow Module (Sheet 2 of 2).
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Item Description HP Part No.

1 Machine screw 0515-0910
2 Top cover 19243-00085
3 Insulation 19243-00100
4 Insulation 19243-00155
5 PPIP assembly
6 • Heater sensor assembly 05890-61540

Flex cover 0890-0737
PRT assembly 19231-60660
70W heater 19243-60640

7 • Machine screw, M4 x 0.7 x 45 mm 0515-0964
8 • Septum nut assembly 18740-60835

.Headspace septum nut 18740-60830
9 • Top insert assembly 19243-80570

10 • O-ring (Package of 12) 5080-8898
11 • PPIP brazement 19243-60605
12 • Lock plate 19243-00135
13 • Heated block 19243-20765
14 • Thermal strap 19243-00145
15 Ferrules (Package of 10)

• Vespel 2% graphite for 530 f.t col 5062-3511
• Vespel 2% graphite for 320 f.t col 5062-3513
• Vespel 2% graphite for 200 f.t col 5062-3515
• Vespel 10% graphite for 530 f.t col 5062-3512
• Vespel 10% graphite for 320 f.t col 5062-3514
• Vespel 10% graphite for 200 f.t col 5062-3516

16 Column nut 18740-20870
17 Nutwarmer insulation 19234-60710
18 Nutwarmer cup assembly 19234-60700

Not Shown
Inlet liners

1/4" column with glass inserts 19243-80540
1/4" column without glass inserts 19243-80520
1/8" column with glass inserts 19243-80530
1/8" column without glass inserts 19243-80510

Capillary column, 530 f.t 19244-80540
Glass inserts

Deactivated 5181-3382
Nondeactivated 5080-8732

Figure 7. EPC Purged Packed Inlet (Sheet 1 of 2).
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Figure 7. EPC Purged Packed Inlet (Sheet 2 of 2).
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Item Description

1 External Sampler Interface (ESI)
2 O-ring (Package of 12)
3 Machine screw, M4 x 0.7 x 8 mm
4 3-way valve
5 HPM8 plug

HP Part No.

19245-80630
5180-4181
0515-0910
0101-0653
19361-20770

For other pneumatic components, see Figures 6 and/or 7 (Purged
Packed)

Note

This figure is used for relocation of the pressure sensor to just after
the proportional valve on PPIP inlets.

Figure 8. Standard Configuration of the External Sampler Interface (l9245H)
(Sheet 1 of 2).
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Figure 8. Standard Configuration of the External Sampler Interface (19245H)
(Sheet 2 of 2).
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For other pneumatic components, see Figures 6 and/or 7 (Purged
Packed)

Figure 9. Modified Configuration of the External Sampler Interface (19245H)
(Sheet 1 of 2).

HP Part No.

19245-80630
5180-4181
0515-0910
0100-0126
0100-0071
0101-0653
19361-20770

Item Description

1 External Sampler Interface
2 O-ring (Package of 12)
3 Machine screw, M4 x 0.7 x 8 mm
4 1/8-in stainless steel union
5 1/8-in stainless steel fitting plug
6 3-Wayvalve
7 HPM8 plug



Figure 9. Modified Configuration of the External Sampler Interface (19245H)
(Sheet 2 of 2).
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Figure 10. Auxiliary EPC Flow Module (Sheet 1 of 2).
'-----__----J

19243-20685
19362-60555
2950-0203

19245-60705
19245-60050

HP Part No.

0515-0920
0515-0951
G1531-60540
19245-60025
19245-00170
0515-0912
19246-80530
5180-4181
0535-0043

1 Screw, M3 x 0.5 x 16 mm
2 Screw, M2.5 x 0,45 x 16 mm
3 Valve (Proportional)
4 Sensor board assembly, 0-100 psi
5 EPe mounting bracket
6 Screws (2) (M3 x 0.5 x 8 mm)
7 Valve transducer block assembly
8 O-ring (Package of 12)
9 Nut with lockwasher

10 Gas supply inlet fitting assembly
- Swagelok x M12 female SST fitting
-0-1750 ml/minute restrictor
- Hex nut, 5/16 inch

Not Shown
6 channel cable
Sensor board assembly, 0-15 psi

Item Description
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Figure 10. Auxiliary EPe Flow Module (Sheet 2 of 2).
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Item Description HP Part No.

1 Auxiliary EPC retrofit flow bracket 19245-00190
(L43 area)

2 Auxiliary EPC retrofit flow bracket 19245-00160
(Flow sensor area)

3 Machine screw, M4 x 0.7 x 8 mm 0515-0910
4 Thread cutting screw 0624-0665

Figure 11. Auxiliary EPC Retrofit Flow Module Bracket (Sheet 1 of2).
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Figure 11. Auxiliary EPC Retrofit Flow Module Brackets (Sheet 2 of 2).
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Item Description HP Part No.

1 Bracket for HP 5890 Series II GCs built 19246-00110
after January, 1, 1992

2 Bracket for HP 5890 Series II GCs built 19246-00120
before January, 1, 1992

3 Thread cutting screw 0624-0665

Figure 12. Gas Line Brackets for EPe (Sheet 1 of 2).
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Figure 12. Gas Line Brackets for EPe (Sheet 2 of 2).
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Figure 13. Cables and EPROM for EPC Modules (Sheet 1 of 2 I.

Item

1
2
3
4
5
6
7

Description

Keyboard label for HP 5890A GCs
Main board EPROM
Ferrite clamps with case
EPC 6 Channel board EPROM
Dice board ROM
EPC cable bundle (6 cables)
Keyboard label for HP 5890 Series II GCs

HP Part No.

05890-96080
05890-80310
9170-1547
19245-80060
19257-80040
19245-60970
05890-96085
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Cables and EPROM forEPC Modules (Sheet 2 of 2).Figure 13.
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Figure 14. Cabling Diagram for HP 5890 Series II GCs purchased before January. 1992

(Sheet 1 of 1).



-- ModuleC

Figure 15. Modules C and 0 Mounted on HP 5890 Series II GC Built after January, 1992
(Sheet 1 of 1).
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Module 0

Module C

Bulkhead
Bracket ----------l>~I"'"

Module F---------+-~-_m~

Module E--------+---tl->f

Figure 16. Modules C and D Mounted on HP 5890 Series II GC Built after January, 1992
(Sheet 1 of 1).
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Manual Part No. 05890·90350
Printed in USA. (June 1993)
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 5
Inlet Components

This section contains breakdowns of the various injection port options available with the HP
5890 Series II Gas Chromatograph. Only the inlets are addressed in this section. Refer to
Section 4 for breakdowns of the associated injection flow/pressure control assemblies.

IPB 5-1
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SCREW
0515-0910

FAN SHROUD -----------....jJ-......
19245-40075

COOLING FAN
19245-60510

BLANK INLET COVER PLATE
05890-00680

INLET MOUNTING
LOCATIONS

Figure 1. HP 5890 Series II Inlet Cooling Fan Mounting Details, General.
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Item Description HP Part No. Qty

1 Screw, M4 x 8 mm 0515-0910 2
2 Septum Nut Assy 19243-60500 1
3 Septa (Pkg of 24) 5080-8728 1
4 Insulation Plate (Retainer) 19243-00050 1

(used on older models)
5 Insulation 19231-00080 1
6 Injection Port Weldment 19243-80500 1
7 Heater/Sensor Cable Assy 05890-61140 1
8 • Heater, 70 W 19231-60620 1
9 • Contact 1251-1679 2
10 • PRT Sensor 19231-60660 1
11 • Contact 1251-5963 2
12 • Flexible Sleeving (ordered by 0890-0737 22

the inch)
1/4 inch x 22 inch

13 Vespel Ferrule, 1/4 inch 0100-1061 1
14 Brass Nut, 1/4 inch 0100-0056 1
15 Liner: (Refer to Figure 6) 1
16 Top Cover (used on newer models) 19243-00080 1
17 Top Insulation (used with new 19243-00100 1

top cover only)

Figure 2. Packed Column Inlet (Sheet 1 of 2).
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Figure 2. Packed Column Inlet (Sheet 2 of 2).

11

17---~



IPB 5 - 6

Figure 3. Septum-Purged Packed Column Inlet (Sheet 1 of 4).

1
1
1

Qty

6
1
1
1
1
1
2
1
2
22

HP Part No.

0515-0910
19243-00110
19243-00080
19243-00100
05890-61140
19231-60620
1251-1679
19231-60660
1251-5963
0890-0737

1 Screw, M4 x 12 mm
2 Fin
3 Top Cover
4 Top Insulation
5 Heater/Sensor Assembly
6 • Cartridge Heater, 70 W
7 • Contact
8 • PRT (Sensor) Assembly
9 • Contact
10 • Insulation Sleeving (ordered by

the inch)
11 Purged-Packed Inlet Weldment

Assembly (See sheet 4 for breakdown)
12 Bottom Insulation 19243-00060
13 Bottom Insulation Cover 19243-00070

Item Description



5

Figure 3. Septum-Purged Packed Column Inlet (Sheet 2 of 4).
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Figure 3. Septum-Purged Packed Column Inlet (Sheet 3 of 4).

14 Septum Nut Assembly 18740-60830
or Nonpurging Septum Nut Assembly19243-60570

15 Septa, Gray, 11-mm ad (Pkg/25) 5080-8896
16 Top Insert Weldment 19243-80570
17 Viton O-ring (Pkg/12) 5080-8898
18 Packed-Purged Base Weldment 19243-80560
19 Heated Block Strap 19243-20750
20 Heated Block 19243-20710
21 Screw, M4 x 8 mm 0515-0910
22 Vespel Ferrule 0100-0061

(Pkg/10) 5080-8774
23 Tubing Nut, 1/4-inch brass 0100-0056
24 Glass Insert (Pkg/25) 5080-8732
25 Capillary Column Adaptor, 19244-80540

for 530 11 Columns
NS Capillary Column Nut 18740-20870

NS = Not Shown

(
""'Z...-.

Qty

1
1
1
1

1
1
1
1
1

1
1
1

1

HP Part No.Item Description



Figure 3. Septum-Purged Packed Column Inlet (Sheet 4 of 4).
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Item Description HP Part No. aty

1 Heater/Sensor Assembly 05890-61140 1
2 • Heater, 70 W 19231-60620 1
3 • Contact 1251-1679 2
4 • PRT Assembly 19231-60660 1
5 • Contact 1251-5963 2
6 • Flexible Sleeving (ordered by 0890-0737 22

the inch)
7 Shell Weldment 19251-80570 1
8 Glass Cloth 9300-0713 1
9 Insulator 0340-0686 1
10 Heat Sink 18740-20940 1

$GS
11 Shaped Insulation 19251-00020 1

---12 Splitter Tube 19251-80520 1
13 Front Ferrule, 1/8-inch brass 0100-0032 1
14 Back Ferrule, 1/8-inch brass 0100-0036 1
15 Tubing Nut, 1/8-inch brass 0100-0058 1
16 Retaining Nut 19251-20620 1
17 Seal, Anealed 18740-20880 -
18 Flat Washer, Stainless Steel 2190-0701 1
19 Reducing Nut 18740-20800 1
20 Lower Insulation 19243-00060 3
21 Lower Insulation Cover 19243-00070 1
22 Insert Assy 19251-60570 1
23 Septa Retainer 18740-60830 1
24 Insulation 19251-00120 1
25 O-ring 1

Viton, High Temp. (Pkg/12) 5180-4182 -
Graphite for Split Liner (Pkg/12) 5180-4168 -
Graphite for Splitless Liner (Pkg/12) 5180-4173 -

26 Liner 1
Split/Splitless (4 mm id) 19251-60540 -
Split-Packed (4 mm id) 18740-60840 -
Split-Unpacked (4 mm id) 18740-80190 -
Splitless (2 ± 0.2 mm id) 18740-80220 -
Direct (1.5 ± 0.2 mm id) 18740-80200 -

27 Septa, Grey (Pkg/144) 5080-8894 1

Figure 4. Split/Splitless, Split-Only Capillary Inlet (Sheet 1 of 2).
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Figure 4. Split/SplitIess, Split-Only Capillary Inlet (Sheet 2 of 2).
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Item Description HP Part No. Qty

1 Automatic Injection Assembly: 1
• Needle Guide Top 19245-20670 -
• Septum Nut Base Assembly 19245-80520 -

2 Screw, M4 x 8 mm 0515-0910 4
3 Septum (Pkg/24) 9301-0682
4 PCOC Insert Spring 19245-60760 1
5 Inserts: 1

NOTE
Inserts may be identified by the number of
rings around them.
• Narrow Bore Insert; 200 M 19245-20510

1 silver ring
• Wide Bore Insert; 320 M 19245-20520

2 silver rings
• Megabore Insert; 530 M 19245-20580

orings
• Capillary Insert for Glass 19245-20550

Columns; 3 silver rings
6 Air Deflector 19245-00090 1
7 On-Column Weldment 19245-80505
8 PCOC Inlet Insulation 19245-20630 1
9 PCOC Cavity Sleeve 19245-00060 1
10 Screw, M4 x 0.7 x 8 0515-0106 1
11 Ferrules (Pkg/10) 1
- Vespel 2% Graphite for 530 Mcol 5062-3511
- Vespel 2% Graphite for 320 Mcol 5062-3513
- Vespel 2% Graphite for 200 Mcol 5062-3515
- Vespel 10% Graphite for 530 Meal 5062-3512
- Vespel 10% Graphite for 320 Meal 5062-3514
- Vespel 10% Graphite for 200 Meal 5062-3516
12 Column Nut 18740-20870 1
13 Heater/Sensor Assembly 19245-60520 1
14 • Heater, Cartridge, 60 W 19245-60570 1
15 • Contact 1251-1679 2
16 • PRT Assembly 19231-60660 1
17 • Contact 1251-5963 2
18 • Insulation Sleeving (ordered by 0890-0737 22

the inch)
19 Optional Manual Injection Assembly:

• Cooling Tower Assembly/ 19320-80625
Needle Guide

20 Duckbill (Pkg/10) 19245-40050 -
NS Cleaning Wire 19245-20570 -

Figure 5. Programmable CoolOn-Column Capillary Inlet (Sheet 1 of 2).
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Figure 5. Programmable CoolOn-Column Capillary Inlet (Sheet 2 of 2).
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5

Figure 6. Inlet (Injection Port) Liners for Connecting Columns.

7

Item Description of Liner Preferred Column Use HP Part No.

1 1/4-inch swage-type 1/4-inch metal 19243-80520
2 1/4-inch swage-type 1/4-inch metal or glass 19243-80540
3 1/8-inch swage-type 1/8-inch metal 19243-80510
4 1/8-inch swage-type 1/8-inch metal 19243-80530
5 1/8-inch swage-type "HP Series 530 J.L" capillary 19244-80540
6 Capillary Column Nut (for item 5) 18740-20870
7 Glass Insert (25 pack) Required for items 2, 4, & 5 5080-8732
8 Tubing Nut, 1/4-inch Required for items 1 thru 5 0100-0056
9 Vespel Ferrule. 1/4-inch Required for items 1 thru 5 5080-8774
10 Graphite Ferrule, 1-mm Required for item 5 5080-8773



HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 6
Oven Assembly
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Table 1. Oven Fan Motors and Heaters.

DESTINATION

120 V USA
220 V Europe
220 VGreat Britain
240 VGreat Britain
240 VAustralia
220 VSplit Phase

Europe
240 VUSA
200 VJapan
220 VChina
220 V Denmark
220 VSwitzerland
240 VS. Africa

OVEN FAN MOTOR
HP HP Part No.

05890-61310
05890-61320
05890-61320
05890-61320
05890-61320
05890-61320

05890-61320
05890-61320
05890-61320
05890-61320
05890-61320
05890-61320

IPB 6- 2

OVEN HEATER
HP HP Part No.

19300-80710
19300-80730
19300-80730
19300-80720
19300-80720
19300-80730

19300-80720
05890-80630
19300-80730
19300-80730
19300-80730
19300-80720

"--



Item Description HP Part No. Oty. ive~ ~~·h::-{).
1 Dual Duct Assembly 05890-80680 1
2 Oven Exhaust Deflector 19247-60510 1
3 Oven Flap Assy. (Refer to Figure 4)
4 Cryogenic Valve (Refer to Figures 5 thru 8) 1
5 Bottom Door Hinge 05890-00295 1
6 Top Door Hinge 05890-00285
7 Oven Door Latch 05890-00100 1
8 Oven Motor Assy. 1

• All Except Japan 05890-61320 -
• Japan 05890-61310 -

9 Oven Door and Shell Assy. 05890-60835 1
• Oven Door only 05890-60815 1

10 Oven Heater Shroud Assy. (Refer to Figure 2) 1
. 11 Fan Blade 3160 0440 1 ~8Clo- ~&'2.70 5S- /f!A.

Figure 1. HP 5890 Series II Oven Assembly and Associated Components.
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Item Description HP Part No. aty

1 Screw, 6-32 x 5/16 inch 2360-0195 2
2 Flat Washer 3050-0959 2
3 Heater Elements: (refer to Table 1) 1
4 Heater Leads Assembly 05890-60860 1
5 Hex Nut 2420-0003 2
6 Ceramic Standoff, 1/2-inch long 0380-0344 2

(6-32 threaded through)
7 Contact 0362-0340 2
8 Contact 0362-0393 2
9 Shroud 05890-61150 1
10 Screw, M4 x 8 mm 0515-0106 4
11 PRT/Shroud Clip 05890-00670 1
12 Oven Sensor Assy 05890-61030 1
13 Ceramic Heater Element Insulator 0340-0877 11
14 Insulator Retaining Clip 0510-0593 11
15 Screw 0515-0106 4
16 Heater Element Wire: (ordered in

millimeters,contracted)
120 V 0854-0306 136
220 V 0854-0243 180
240 V 0854-0243 214

Figure 2. Repair Oven Heater Shroud Assembly (Sheet 1 of 2).
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(AS SEEN FROM REAR OF INSTRUMENT)

8

%13,14

~~~--~-+J~-10-12

15

16

THIS ASSEMBLY MAY BE ORDERED
AS ONE PART NUMBER:

120 V: 19300-60610 OS"lr'iO- 616~ ''I~?2
220 V: 19300-60615
240 V: 19300-60720

Figure 2. Repair Oven Heater Shroud Assembly (Sheet 2 of 2).
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OVEN FLAP ASSEMBLY
OVEN FAN MOTOR 05890-80560
(REFER TO TABLE 1)

DUAL DUCT ASSEMBLY
05890-80680

FAN MOTOR POWER
SUPPLY CONNECTOR
CABLE

Figure 3. Oven Fan Motor.
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FLAPPER BRACKET
05890-00440

FLAPPER BUSHING
05890-20730

SCREW M3 x 6 mm
0515-0055

/1'.-1-:

FLEXIBLE COUPLING
1500-0671

/

. LOCK WASHER
I 2190-0468
I .

I
<$

Figure 4. Oven Flap Assembly (05890-80560)

OVEN FLAP PINS
1251-5963

STEPPER MOTOR
05890-60940

SCREW M4 x 8 mm

0515-0910 \-----------1--\\:::=......~~



Item Description HP Part N,o. Qty

1 Screw, M4 x 8 mm 2510-0043 '2
2 Sound Damping Foil 19239-20540 1
3 Mounting Bracket 19239-00010 1
4 Grommet 0400-0099 3
5 Nut 0535-0043 3
6 Lock Washer ' 3050-0540 3
7 CO2 Nozzle 19239-80505 1
8 Teflon Tape 0460-0016
9 CO2 Tube Fitting 0100-0112 1

- 10 CO2 Cryogenic Valve 19239-60545 1 I

11 Sound Insulation Kit 19239-20550 1
I
\

Figure 5. CO2 Cryogenic Valve Assembly (Sheet 1 of 2).
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Figure 5. C02 Cryogenic ValveAssembly (Sheet 2 of 2).
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Item Description HP Part No. Qty

1 Screw, M4 x 8 mm 2510-0043 2
2 Sound Damping Foil 19239-20540 1
3 Mounting Bracket 19239-00010 1
4 Grommet 0400-0099 ... 3
5 Nut 0535-0043 3
6 Lock Washer 3050-0540 3
7 N2 Nozzle 19310-20500 1
8 Teflon Tape 0460-0019
9 N2 Tube Fitting 0100-1249 1
10 N2 Cryogenic Valve 19239-60555 1
11 Sound Insulation Kit 19239-20550 1

Figure 6. N2 Cryogenic Valve Assembly (Sheet 1 of 2).
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Figure 6. Nz Cryogenic Valve Assembly (Sheet 2 of 2).
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HP Part No. OtyItem Description

1 Screw, M4 x 8 mm 2510-0043
2 Sound Damping Foil 19239-20540
3 Mounting Bracket 19239-00010
4 Grommet 0400-0099
5 Nut 0535-0043
6 Lock Washer 3050-0540
7 CO2 Cryo Blast Nozzle 19245-80550
8 CO2 Cryo Blast Restrictor Brazement 19245-80590
9 • Tubing 360-mm 1530-2163
10 • 1/8 to 1/16-inch Adapter 19360-20510
11 • 2uM Filter SNR 124770
12 • Tubing 254-mm 1530-2183
13 • Cryo Blast Plate 19245-00150
14 • Cryo Blast Fitting 19245-20835
15 • NPD Air Restrictor 19234-60600
16 Union 0100-0125
16 Teflon Tape 0460-0016
17 CO2 Tube Fitting 0100-0012
18 CO2 Cryogenic Valve 19239-60545
19 Sound Insulation Kit 19239-20550

Figure 7. C02 Cryo Blast Valve Assembly (Sheet 1 of 2).
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Figure 7. C02 Cryo Blast Valve Assembly (Sheet 2 of 2).
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Item Description HP Part No. Qty

1 Screw, M4 x 8 mm 2510-0043 2
2 Sound Damping Foil 19239-20540 1
3 Mounting Bracket 19239-00010 1
4 Grommet 0400-0099 3
5 Nut 0535-0043 3
6 Lock Washer 3050-0540 3
7 N2 Cryo Blast Nozzle 19239-80535 1
8 Union 0100-0125 1
9 N2 Restriction Tube 19239-20575 1
10 Teflon Tape 0460-0016
11 N2 Tube Fitting 0100-1249 1
12 N2 Cryogenic Valve 19239-60555 1
13 Sound Insulation Kit 19239-20550 1

Figure 8. Nz Cryo BIast Valve Assembly (Sheet 1 of 2).
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Figure 8. N2 Cryo-Blast Valve Assembly (Sheet 2 of 2).
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 7
Valves
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Item Description Part Number Qty

1 Actuator Assembly 19325-60660 1 per valve
(Refer to Figure 5)

2 Screw, M4 x 8 mm 0515-0106 12 .
3 MS 4 x 0.7 x 16 mm long 0515-0071 2 per bracket
4 Micrometering Needle Valve 18900-00430 up to 2

Mounting Bracket
5 Valve Box Top 19238-00030 1
6 MS 4 x 0.7 x 8 mm long 0515-0106 2
7 Insulator 0340-0647 1
8 Insulation Plate 19358-00030 1
9 MS 3 x 0.5 x 20 mm long 0515-0057 2 per valve
10 Heated Block 19358-20520 2
11 Screw, M3 x 12 mm 0515-0105 2
12 Valves (Refer to Figure 6) up to 4
13 Rectangular Standoff 19238-20500 2
14 Valve Box Bottom 19238-00010 1
15 Shoulder Screw 19238-20510 2
16 Socket Head Screw, M4 x 8 mm 0515-0153 2
17 Screw, M3 x 8 mm 0515-0104 4 per heated block
18 Heater/Sensor Cable Assembly, C/O 05890-61140 1 per heated block
19 • Cartridge Heater, 70W (includes 19231-60620 1 (

contact 1251-1679) "
20 • Contact 1251-1679 2
21 • PRT Sensor (includes 19231-60660 1

contact 1251-5963)
22 • Contact 1251-5963 2
23 • Flexible Sleeving, (ordered by 0890-0737 22

the inch)
24 Hex Standoff, M3 x 16 mm 0380-1102 4 per heated block

Items Not Shown:
Column Retaining Bracket 05890-80660 4
Tie Wraps 1400-0249 4
Adhesive Marker "A" 7120-5376 1
Adhesive Marker "1 " 7124-0438 3
Adhesive Marker "2" 7124-0439 3
Adhesive Marker "3 " 7124-0440 3
Valve Driver Cable 05890-61350 1

Figure 1. Valve Box Assembly (Sheet 1 of 2).
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* May be installed upside-down
when used with adjustable gas
restrictor (0100-0633) (refer to
figure 8)

Figure 1. Valve Box Assembly (Sheet 2 of 2).
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Item Description Part Number Qty

1 Manual Actuator Handle 18900-20995 1 per valve
2 Screw 0515-0982 4
3 Manual Valve Control Panel 18900-00950 1
4 Spacer, Round .625 Ig 0380-0010 4
5 Valve Actuator Coupler 18900-20990 1 per valve
6 MS 4 x 0.7 x 16 mm long 0515-0071 2 per bracket
7 Micrometering Needle Valve 18900-00430 up to 2

Mounting Bracket
8 Valve Box Top 19238-00030 1
9 MS 4 x 0.7 x 8 mm long 0515-0106 2
10 Insulator 0340-0647 1
11 Insulation Plate 19358-00030 1
12 MS 3 x 0.5 x 20 mm long 0515-0057 2 per valve
13 Heated Block 19358-20520 2
14 Screw, M3 x 12 mm 0515-0105 2
15 Valves (Refer to Figure 5) up to 4
16 Rectangular Standoff 19238-20500 2
17 Valve Box Bottom 19238-00010 1
18 Shoulder Screw 19238-20510 2
19 Socket Head Screw, M4 x 8 mm 0515-0153 2
20 Screw, M3 x 8 mm 0515-0104 4 per heated block
21 Heater/Sensor Cable Assembly, C/O 05890-61140 1 per heated block
22 • Cartridge Heater, 70W 19231-60620 1
23 • Contact 1251-1679 2
24 • PRT Sensor 19231-60660 1
25 • Contact 1251-5963 2
26 • Flexible Sleeving, (ordered by 0890-0737 22

the inch)
27 Hex Standoff, M3 x 16 mm 0380-1102 4 per heated block
28 Actuator Handle Set Screw 3030-0079 1 per valve

Items Not Shown:
Hex Key Wrench, 3 mm A/F 8710-0911 1
Column Retaining Bracket 05890-80660 4
Tie Wraps 1400-0249 4
Adhesive Marker "A" 7120-5376 1
Adhesive Marker "1 " 7124-0438 3
Adhesive Marker "2" 7124-0439 3
Adhesive Marker "3" 7124-0440 3
Heater Connector Shell 1252-0757 1

Figure 2. Manual Valve Box Assembly (Sheet 1 of 2).
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Figure 2. Manual Valve Box Assembly (Sheet 2 of 2).
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WHEN INSTALLED IN THIS
LOCATION, A MODIFIED
END CAP (19325-20740)
IS USED IN PLACE OF
THE STANDARD END,CAP
(19325-20680)

lA-01ILh......../ ~\
SCREW
(0515-0071 )
(2 required)

@.

CLAMP RING
(18900-20045)

SELF-TAPPING
SCREW
(0624-0665)
(3 required)

SIDE-MOUNT -----J
BRACKET
(18900-00940)

SOCKET HEAD
. SCREW (6-32)

(SUPPLIED

WIT"(GJ

RIGHT SIDE FLOW CARRIER·..........""'"""-"'"

Figure 3. GSVILSV Side Mount Valve/Actuator Bracket.
(
"
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Figure 4. Valve Control Solenoids.

9-PIN CONNECTOR
1251-8937"

AS SEEN FROMWIREDSIDE

GROUND WIRE ASSEMBLY
(NOT SHOWN)
(05890-61100)

SOLENOID
CONTROL
CABLES

AIR LINES
(FROM NORMALLY RELAXED PORTS)

Location
In Plug

J
To

(SOLENOID 1) 1
(SOLENOID 2) 2
(SOLENOID 2) 3
(SOLENOID 1) 4
(GROUND) 5
(SOLENOID 4) 6
(SOLENOID 3) 7
(SOLENOID 3) 8
(SOLENOID 4) 9

AIR LINES (TO NORMALLY
ACTUATED PORTS)

Wire Color

IPB 7-7

Blue
Blue
Blue
Blue
GrnNel
Blue
Blue
Blue
Blue

HOSE FITTING V
(0100-1205)
2 PER SOLENOID

FLEXIBLE TUBING (0890-0746)
(Ordered by the Inch; 126 Inches
total: for three valves)

~

1

LOCTITE
THESE

7 THREADS

MALE HOSE J
CONNECTOR

FLEXIBLE TUBING (0100-1487) SOLENOID
(0890-1489) (05890-61090)

(Ordered by the inch;
120 Inches total)



-------------------------------

Figure 5. Valve Actuator Assembly (19325-60660) (Sheet 1 of 2).

REGULAR END CAP
(19325-20680) OR
MODIFIED END CAP*
(19325-20740)

Linkarm
ock Screw

/
/

/

Valve Rotor
Coupling Shaft

/
/

/
/

(

Air Line
(Normally

Relaxed Port)

IPB 7 - 8

'" ELBOW
FiniNG
0100-1220

1/8-INCH HOSE
FiniNG
0100-1205

FLEXIBLE TUBING
1/8-INCH od
0890-0746
(ordered by the Inch; 21
Inches for each connec
tion)

COUPLER/SHAFT ASSEMBLY

19325-60640 * USED IN SIDE MOUNT
ONLY (REFER TO FIGURE 3)

MODIFIED
SCREW

( 19325-S00',..°'<loX"'-"'"

Cylinder

Air Line -~~..!;::
(Normally

Actuated Port)

QUICK-RELEASE PIN
1480-0632
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Figure 5. Valve Actuator Assembly (19325-60660) (Sheet 2 of 2).

0100-1205 2
0905-0103 1
19325-20630 1
19325-20640 2
0905-0626 1
0905-0997 1
19325-20680 1

Part Number Qty

1480-0017 1
0515-0153 3
19325-80010 1
19325-20650 1_
0890-0746 1

Item Description

1 Dowel Pin
2 Socket Head Screw, M4 x 8-mm
3 Link
4 Piston Rod
5 Teflon Tubing, 1/8-inch o.d.

x 30 inches
6 Hose Fitting
7 O-ring, 0.239-inch i.d.
8 Actuator Cylinder
9 Piston
10 O-ring, 1.046-inch i.d.
11 O-ring, 1.176-inch i.d.
12 Cylinder End Cap



*REPLACEMENT ROTORS,
NUTS, AND FERRULES
MAY BE ORDERED
SEPARATELY (REFER TO
FIGURE 7 FOR ROTOR,
NUT, AND FERRULE PART
NUMBERS)

Item Description HP Part No.

Gas Sampling Valves (GSV)

6-port valve (175°C max) 0101-0629
6-port valve (350°Cmax) 0101-0584
6-port valve (hastelloy, 175°C max) 0101-0634
10-portvalve (175°C max) 0101-0630
1O-port valve (350°C max) 0101-0585
1O-port valve (hastelloy, 175°C max) 0101-0635

Liquid Sampling Valves (LSV)

4-port valve (Internal Sample Injector) 0101-0636
(.2ml, 1000 psi, Option 151)

4-port valve (Internal Sample Injector) 0101-0637
(.5ml, 1000 psi. Option 152)

4-port valve (Internal Sample Injector) 0101-0638
(1.0ml, 1000 psi, Option 153)

4-port valve (Internal Sample Injector) 0101-0639
(.5ml. 5000 psi. Option 162)

OR1VER~

VALVE
BODY", FERRULE*

II'
qg~

I
NUT*

(

Figure 6. "W" Series Valve (Typical).
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General Purpose Teflon Valve Rotors
Description HP Part No.
6-port (175°C max) 5062-3557
10-port (175°C max) 5062-3558
s-port (350°C max) 1535-4952
10-port (350°C max) 1535-4954

Standard Pressure liquid Sample Valve Rotors
Description HP Part No.
0.2 ~I 4-port (1000 psig max) 5062-3563
0.5 ~14-port (1000 psig max) 5062-3562
1.0 ~I 4-port (1000 psig max) 5062-3559

Nuts and Ferrule for "W" Series Valves
Description HP Part No.
Nut 0100-0791
Ferrule 0100-1022

Figure 7. Valve Components.

RETAINING NUT
(INCLUDED WITH

RESTRICTOR) "
(0100-1470)

o
RETAINING NUT
(INCLUDED WITH
RESTRICTOR)
(0100-1470)

GAS (0101-0633) LIQUID (0101-0355)

Figure 8. Adjustable Restrictors (Micrometering Needle Valves).
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18900-62XXX series numbers are for sets consisting of aloop, nuts, and ferrules. The
01 01-0XXX series numbers, shown are for the loops only. All loops connect to valves using Valco

1/16-inch nuts and ferrules. (Nickel loops and smaller loops do not include nuts and ferrules.)
Part numbers forattaching hardware are nut (01 0Q...0791) and ferrule (0100-1022).

10cc 2 cc

0.25 cc

0.5 cc

0101-0282
18900-62303

1 cc

0101-0300
18900-62305

5 cc

0101-0302
18900-62307

0101-0301
18900-62306

0101-0299
18900-62304

0101-0303
18900-62302

(

Nickel Sample loops:
.25 cc
.50 cc
1.0 cc
2.0 cc

18900-20502
1890Q...20503
18900-20504
18900-20505

Smaller Sample loops:
25 III
50 III
100 III

0101-0665
0101-0667
0101-0666

Figure 9. Sample Loops.
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TO CONNECTOR
J14 ON MAIN PCB

(O~'3WI_IJ j m
/

CONNECTOR (1252-0757)
CONTACT, MALE (1251-1679)

~
PLUG SOCKET (1251-7061)
CONTACTS, FEMALE (1251-6602)

location
Wire Color To In Plug

Red (VALVE 1) 1
Green (VALVE 2) 2
Black (VALVE 2) 3
White (VALVE 1 ) 4
Shield 5

UII 11 If
1

~!lUI ) 3

] :!!:K2J a I~
7 nK 9
II II II {I

@ Red (VALVE1)

@ White (VALVE1)

@ Green (VALVE2)

Q) Black (VALVE2)

CY Red (AUX ZONE)

CD Red (AUXZONE)

OPEN END VIEW

19238-60515

MATE WITH CONNECTOR
1251-7061 OF CABLE
05890-61350 "'_

~§1}.....~-Ji-:------' .....-'--"""------1

\ MATES WITH PIN 1
TO VALVE
INTERFACE PCB

OF MAIN PCB
@ Green (VALVE3)CONNECTOR J9
(2) Red (VALVE4)

MATE WITH PINS OF
MAIN PCB CONNEe- (§) Shield
TOR P8 G) White (VALVE4)

Location @ Black (VALVE 3)Wire Color To In Plug
@ Red (PIN 1, J9)

White (VALVE 4) 6 @ ShieldBlack (VALVE 3) 7
Green (VALVE 3) 8 Q) White (PIN 4, P8)
Red (VALVE 4) 9 CY Black (PIN 6, P8)

CD Red (PIN 5, P8)
OPEN END VIEW

Contacts for valve/aux connection @ main PCB are 1251-1679

Figure 10. Valve Control Cables (Sheet 1 of 2).
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--------------------------

STRAIN RELEIF
(1251-8920)

6-CONTACT MALE

~~~_..J..-__I-------\)) 1~CTi040E

PLUG SOCKET (1251-7061)
CONTACTS, FEMALE
(1251-2744)

Violet (Valve 3)

Gray (Valve 4)

Orange (Valve 2) }
115V

Yellow (Valve 1)

Brown (Valve 1)

Red (Valve 2)

Green (Valve 4)} 115V
Blue (Valve 3)

Wire Color To
Location
In Plug

Brown
Red
Orange
Yellow
Shield
Green
Blue
Violet
Gray

(VALVE 1)
(VALVE2) 2
(VALVE2 )(115V) 3
(VALVE 1 )(115V) 4

5
(VALVE 4 )(115V) 6
(VALVE 3 )(115V) 7
(VALVE3) 8
(VALVE 4) 9

Figure 10. Valve Control Cables (Sheet 2 of 2).
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[fdo@ rgp
1/8-INCH SS NUT (0100-0057), FRONT

1/16-INCH REDUCER/RESTRICTOR

FERRULE (0100-0034), AND BACK FERRULE
(18900-80210)

(0100-0038) (A PACKAGE OF 20 SETS OF
NUTS AND BOTH FERRULES IS AVAILABLE

~AS 5080-8751)

~ ~
1/16-INCH TUBE REDUCING UNION (0100-0073)

711M SAMPLE INLET FILTER (0101-0532)

~

V 1/16-INCH SS UNION (0100-0124)

MICROMETERING
NEEDLE (ADJUSTABLE

~/' @ BRASS RETAINER NUT
RESTRICTOR) VALVE i-: (0590-0385)
MOUNTING BRACKET

-/ (USED WITH
(LOCATED ON LEFT

s-:
, 07675-80050)

SIDE CARRIER BEHIND
ACCESS DOOR o(18900-00980)

V ~ ltd
1/16-INCH ZERO DEAD VOLUME UNION

(0100-0900)

A

BI

C [)IJ
A: Tube, 1/16-lnch SS 102-mm long 18900-20230

Tube, 1/16-lnch SS 203-mm long 18900-20240
Tube, 1/16-lnch SS 400-mm long 18900-20280
Tube, 1/16-lnch SS 575-mm long

.
18900-20281

Tube, 1/16-lnch SS 510-mm long 18900-20290
Tube, 1/16-lnch SS 560-mm long 18900-20300
Tube, Nickel, 1/16-lnch 460-mm long 18900-20506
Tube, Nickel, 1/16-lnch 663-mm long 18900-20507

B: Tube, 1/16-lnch w/1/8-lnch flare SS 360 mm long 1530-2163
Tube, 1/16-lnch w/1/8-lnch flare SS 520 mm long 1530-2167
Tube, 1/16-lnch w/1/8-inch flare SS 280 mm long 18900-20250

C: Tube, 1/16-lnch w/1/8-lnch bulkhead fitting 520 mm long 07675-80050 _
Tube, Nickel, 1/16-lnch w/1/8-1nch bulkhead fitting 460 mm long 18900-80255

Figure 11. Miscellaneous Hardware (Sheet 1 of 2).
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SS BULKHEAD ZERO DEAD VOLUME UNION
(FOR .530 CAPILLARY COLUMNS)

(0100-1515)

qg
1/16-INCH 1.0. POLYIMIDE

FERRULE (0100-1512)

1/16-INCH COUNTERBORE NUT
(0100-1511)

55 BULKHEAD ZERO DEAD VOLUME UNION
(FOR .320 CAPILLARY COLUMNS)

(0100-1527)

(i::::::l

POLYIMIDE LINER (0.6-0.8 mm 0.0.)
(FOR .530 CAPILLARY COLUMNS)

(0100-1513)*

(i::::::l

POLYIMIDE LINER (0.5 mm 0.0.)
(FOR .320 CAPILLARY COLUMNS)

(0100-1514)*

*Assembly tool for liners shown above is 18900-20850.

Figure 11. Miscellaneous Hardware (Sheet 2 of 2).
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 8
AC Power Supply
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Item Description HP Part No. Qty.
1 AC Power Supply (Refer to Figure 2) 1
2 AC Power Supply Ground Wire 19350-60670 1
3 Power Cords: 1

• USA, 120 V 05890-60870 -
• Europe, 220 V 05890-60880 -
• Great Britain, 220 V/240 V 05890-60890 -
• Australia, 240 V 05890-60910 -
• Europe, Split-Phase, 220 V 05890-60960 -
• USA, 240 V 05890-60900 -
• Japan, 200 V 05890-60920 -
• China, 220 V 05890-60910 -
• Denmark, 220 V 05890-60880 -
• Switzerland, 220 V 05890-60880 - (
• S. Africa, 240 V 05890-60890

4 AC Power Supply Base 05890-00240 1

Figure 1. AC Power Components (Sheet 1 of 2).
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:-oe-...........--2

;:;,"'""",.""., ~===--_3''==-- ...--- 4

3

~

Figure 1. AC Power Components (Sheet 2 of 2).
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Item Description HP Part No. Qty.
1 DPST Rocker Switch (Power Switch) 3101-0402 1
2 Nut/Lock Washer 0535-0043 7
3 Screw 0515-1276 4
4 Insulator Bushing 0340-0793 4
5 AC Printed Circuit Board (Refer to Table 1) 1
6 Screw 0515-0910 1
7 Lock Washer 2190-0409 1
8 AC Power Supply Ground Wire 19350-60670 1
9 AC Power Supply Base 05890-00240 1
10 Transformer Bracket 05890-80690 1
11 Transformer (Refer to Table 1) 1
12 Extension Cable for upgraded 05890-61340 1

Series I

Figure 2. AC Power, Common (Sheet 1 of 2).

IPB8-4

(
',,-



11 10

Figure 2. AC Power, Common (Sheet 2 of 2).
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Table 1. AC Power Components.

05890-60070~05890-61000

05890-60070 /05890-60980
05890-60060? 05890-60990
05890-60060 05890-60990
05890-60060 05890-60990
05890-60060 05890-61000

'Sot ~ 120V USA
220V Europe
220VGreat Britain
240VGreat Britain
240 VAustralia .
220VSplit Phase

Europe
->:240 VUSA

200 VJapan
220 VChina
220 VDenmark
220 VSwitzerland
240 VS. Africa

PCB
HP Part No.

@890-6005Q:)
05890-60060
05890-60060
05890-60060
05890-60060
05890-60070

XFMR
HP Part No....

"2.s.q,

(05890-60970)'
05890-60990
05890-60990
05890-61000
05890-61000
05890-60990

CABLE
HP Part No.

05890-60870
05890-60880
05890-60890
05890-60890
05890-60910
05890-60960

05890-60900 <;c-

05890-60920
05890-60910
05890-60880
05890-60880
05890-60890

NOTE: Refer to figures 3, 4, and 5 for illustrations of the AC PCBs.
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Bu<JOY'OhORED F1 20A W ffi
BLJ.@l£PVEL O---jO 5 W

F2 J28 P2
6 25A WARNING FORCONTINUEO =

• PROTECTION AGAINST FIRE 0 BLK
HAZARD, REPLACE ONLY WITH
SAME TIPE AND RATING OF FUSE

o
Pi

LINE WH-T

K1

-l 1-
-c:::J-

P4=
OVEN

OVEN
P3=

-c:::J- --c:::r1-20VAC SINGLE PHASE AC BOARD P5
o T2 P7

DI 1....,..------..

o

Item
1
2

Description
Fuse, 6.25 A, 250 V
Fuse, 20 A, 250 V

HP Part No.
2110-0422
2110-0098

Qty.
1
1

Figure 3. AC Power PCB 05890-60050.
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Bl~RED _F1__15-,A

O
~E8

BlJi2I§l-lVEl 0 __---'
F2 J28. P2
6 25A WARNING FOR CONTINUED =

• PROTECTION AGAINST FIRE 0 BRN
IlAZARO. REPLACE ONLY WITH
SAME TYPE AND RATING OF FUSE

o
P1

LINE BW

P4=
OVEN

K1

OVEN
P3=

-I I-
-c:::::I-

--c::::r1-20/240 SINGLE PHASE AC BOARD P5
O~ P70

1
~,.

o

Item
1
2

Description
Fuse, 6.25 A, 250 V
Fuse, 15 A, 250 V

HP Part No.
2110-0422
2110-0054

Qty.
1
1

Figure 4. AC Power PCB 05890-60060.
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------- ~ -------------------------------.

o

db
F3 15A BLU OR WHT

Bl~ ~ED D D wm F4 15A ::;EB
BLUJ 2SYEL D D P2

WARNING FOR CONTINUED =
F1 PROTECTION AGAINSTFIRE 0 BRN OR BLK

IWARO, REPLACE ONLY WIYH

200i2201240SP~ tlASE 'OARD
0 I P PT2 I

D
P4=

,..., ....

OVEN

E9
K1

E9 OVEN
0"P3= -,

--r=J-- F2

Item
1
2

Description
Fuse, 6.25 A, 250 V
Fuse, 15 A, 250 V

HP Part No.
2110-0422
2110-0054-

Qty.
2
2

Figure 5. AC Power PCB 05890-60070.
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HP 5890 Series II
ILLUSTRATED PARTS BREAKDOWN

SECTION 9
Electronics
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Item Description HP Part No. Qty.

1 Main Printed Circuit Board (PCB) 05890-60015 1
2 Keyboard Assembly 05890-61365 1
3 • Keyboard Bezel 05890-60745 1
4 • Keyboard Connector Body 05890-40080 1
5 • Display PCB 05890-60035 1
6 • Keyboard Connector Element 1252-0001 1
7 High Voltage Cover 05890-40150 1
8 Communications Interface PCB: 1

• INET (BUFFERED) 19242-60015
• RS-232 19242-60030 -
• HPIB/RS-232 INTFC. 19257-60010 -

9 Pressure Control PCB: 1
• Manual Pressure Control 19245-60040 - (
• Electronic Pressure Control 19245-60010

10 Detector PCB: 2
• FID 19231-60010
• TCD Series II 19232-60020
• TCD 19232-60010
• FPD 19256-60010
• NPD 19234-60010
• ECD (spec. and gen. license) 19233-60010
• ECD Series 1\ (spec. and 19233-60015

gen. license)
• ANALOG INPUT PCB 19261-60010 -

Figure 1. HP 5890 Series II Electronic Components (Sheet 1 of 2).
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8

COMM. PCB
MOUNTING
LOCATION

ELECTRONIC
FLOW SENSOR
CONNECTOR

10

PRESS. CONTROL
PCB MOUNTING
LOCATION

2

KEYBOARD
CONNECTOR

1

DETECTOR'~'PCB t /
MOUNTING LOCATION

.~

/rn~
rnrn

rn /1

!~

6

43

I
~

DETECTOR "B" PCB
MOUNTING LOCATION

Figure 1. HP 5890 Series II Electronic Components (Sheet 2 of 2).

IPB 9 - 3



Item Description Qty.

1 Connector Pi; mates with ribbon cable from 1
Keyboard/Display Assembly

2 Connector P2; mates with detector PCB "P\' 1
3 Connector P3; mates with detector PCB "B" 1
4 Connector P4; mates with analog signal 1

output (sig 1)
5 Connector P5; mates with analog signal 1

output (sig 2)
6 Connector P6; mates with remote input/output 1

control cable
7 Connector P7; mates with heater sensor/AUX/fan 1

cables; cable hood number is 1251-7519;
connector part number is 1251-8655.

8 Connector P8; mates with ignitor/flaps 1
control cable; cable hood part number is
1251-8325; polarizing cover is part number
1251-8326; connector part number is
1251-8751.

9 Connector P9 (Heater Driver Connector); mates 1
with Heater/Sensor assemblies; cable hood
part number is 1251-7519

10 Connector Pi 0; mates with AC power transformer 1
cable (Refer to Section 8)

11 Connector P11; mates with EFS ribbon cable 1
(05890-61390)

12 Connector P12; mates with communications PCB 1
13 Connector P13; mates with Pressure Control PCB 1
14 Connector J14 0Jalve/Aux Control); mates with 1

valve driver cable 05890-61350; cable
hood part number is 1252-0757

15 Fuse, 5A, 250 V 2110-0010 5
16 ROM, Main PCB 05890-80280 1

(as of this printing, this is the latest
ROM update; see service notes
for specific ROM information.)

Figure 2. HP 5890 Series II Main PCB (05890-60015) (Sheet 1 of 2).
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CONNECTION FOR LEAD
FROM Teo SERIES II PCBs

CONNECTION FOR
FlO IGNITOR

TEST POINTS

9

14

Figure 2. HP 5890 Series II Main PCB (05890-60015) (Sheet 2 of 2).
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KEYBOARD CONNECTOR BODY
05890-40080

KEYBOARD BEZEL
05890-60745

KEYBOARD CONNECTOR ELEMENT
1252-0001

/

/

/o
o

0 0

Figure 3. Display PCB Assembly (05890-61365).

IPB9-6

DISPLAY PCB
05890-60035

@liJ lEiliUi]) fBIID ram @liJ

@liJ QEID IB IB ram @liJ

,'-------



Figure 4. TCD Series I Detector PCB (19232-60010).
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Figure 5. TCD Series II Detector PCB (19232-60020).
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--_.._.~-~~~~~~-~~~~~~~~--~--------

COVER
19231-00050

o

Figure 6. FID Detector PCB (19231-60010)..
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Figure 7. NPD Detector PCB (19234-60010) (Sheet 1 of 2).

(

(
.'---

. ..

, .

.-: .
.. . .:.'...... .. . .

.. ..... ..:•
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1

II /1 NPD DETECTOR B PANELY I 19234-90745

~,~ ~
"'...... ~

..... ""'- POTENTIOMETER ASSY.
19234-60590
(CABLE: 19234-60630)
(POT: 2100-4055)

LOCKING TAB

Figure 7. NPD Detector PCB (19234-60010) (Sheet 2 of 2).

IPE 9-11

5 NOTE:
ASSEMBLED
CONNECTORS

5 CAUTION:
1 TO AVOID DAMAGE TO EQUIPMENT, CONNECTORS MUST BE

ORIENTED SUCH THAT ALL WIRES ARE ON THE SAME SIDE.

~ltr

NPD DETECTOR A PANEL......~:...:........~.L...,~
19234-90735 iJ

NOTE:
BLANK DETECTOR
PANEL COVER PLATE:
19234-90725



o

,

..:8- -=- =B= •
COVER

=B
=El=

19231-00050 -=-
~

•
-=- -e::>-

•
-c=J-
-c::J- •

~~ 0 0 0~ ·
-c=J- -c::J- 3J=J=:J
DOD 0

o

Figure 8. ECD Series I Detector PCB (19233-60010).
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COVER
19231-00050

Figure 9. ECD Series II Detector PCB (19233-60015).
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SCREW (M3 X .5 X 16 mrn)
0515-0920

CONNECTS TO
SIGNAL LEAD
OF CABLE
19256-60580

@------------------0
I

0
I

I

~ 00 I
I
I r-

I D I
I

O~
I 0 CONNECTS TO

I

0
I POWER LEAD

I

9@
I 0 OF CABLE

I

~ 0
I

~
19256-60580

I I
I I
(9-------0-------@
0

00 0 OD 00
Q Q D BRACKET

19256-00020
COVER (
19256-00030 \

OPPOSITE SIDE:
BRACKET
19256-00040
SCREW (M3 x .5 x 8 mrn)
0515-0912

Figure 10. FPD Detector PCB (19256-60010).
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o

...

':

IPB 9 -15

o

o

Figure 11. Analog Input Communications PCB (19261-60010).

COVER
03392-40010



o

o

Figure 12. Manual Pressure Control PCB (19245-60040).
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AS OF THIS PRINTING, 19245-80030
IS THE LATEST ROM UPDATE; SEE
SERVICE NOTES FOR SPECIFIC
INFORMATION.

IPB 9 -17

o

'. ITo 01~
rrD1J~TI

g~D DO
-c::>-

-c::J- -c::J- ---...r- ~ fl
-=--=- u

~D

Figure 13. Electronic Pressure Control PCB (19245-60010).
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"

\
MATES WITH P2 OF CABLE 19245-60700
(TRIANGLE ON CONNECTOR HOOD DENOTES PIN 1)

PIN NO. COLOR FUNCTION

1 RED +15V
2 . BlK +5 V REF
3 BRN ACOM
4 WHT P-SNS

Figure 14. Electronic Pressure Control Sensor PCB (19245-60020).
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RIBBON CABLE
05890-61390

••••••••••••••••••••••••••
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(BACK VIEW)

Figure 15. Electronic Flow Sensor (19237-60500).
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00

o

o
I
-c::::r-

AS OF THIS PRINTING, 19242-80020
IS THE LATEST ROM UPDATE; SEE
SERVICE NOTES FOR SPECIFIC
INFORMATION.

o
o

o
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o

-l I--

o00
-c::>-- -c::>--

o00

D

o

[\~l \iOiJ]
~ (f(t!t!ll>

,......-----' I I ~ _
-c::::r-
=e-
~

Figure 16. Non-Buffered INET Communications PCB (19242-60010).
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AS OF THIS PRINTING, 19242-80060
IS THE LATEST ROM UPDATE; SEE
SERVICE NOTES FOR SPECIFIC
INFORMATION.

-

[\~l~]

~~

...---------J I I ~ _

oDIT ~oS

Figure 17. Buffered INET Communications PCB (19242-60015).
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o

o 0
-c:::J-
-c:::J-

00

D

AS OF THIS PRINTING, 19242-80040
IS THE LATEST ROM UPDATE; SEE
SERVICE NOTES FOR SPECIFIC
INFORMATION.

oD

o

oDD D
-c:::J- -c:::J-

o0
o0 0

-c:::J- -c:::J- -c:::J-

-c:::J- @

Figure 18. RS-232-C Communications PCB (19242-60030).
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AS OF THIS PRINTING, 19257-80040
IS THE LATEST ROM UPDATE; SEE
SERVICE NOTES FOR SPECIFIC
INFORMATION.
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-cr- 0

~O
=E3=

elc----Ie
o -cr- -cr- -cr- -g- g ~

DODD -=-
-cr- -cr- -cr- -cr-

=E3=o ~ ~ ~~

Figure 19. HPIB/RS-232-C (DICE) Communications PCB (19257-60010).
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RIBBON CABLE
19257-60500

Figure 20. Rear Panel Connector PCB for DICE Communications PCB (19257-60020).



Pin No. Wire Color

10 Green
9 Red
8 Shield
7 While
6 Black
5 Red
4 Shield
3 White
2 Black
1 Red

IPB9-25

Termination Pinout
(as viewed fromwire side)

@

o

~j
-.-

(( I I 19~O515 ~
>.--
f..--

I i

§ {( § l-
I-.

===--

Figure 21. Valve Driver PCB (19238--60010) and Control Cable (19238-60515).



Table 1. HP 5890 Series II Miscellaneous Accessory Cables.

Option No.

5890A#011

5890AH012
5890AH013
5890A#014

5890AH021
5890AH022
5890A#023

5890AH024
5890AH025
5890AH026
5890A#027

03394-60560

35900-60700

82167A

82167B

82167C

19242-60500

Cable Type

CABLE - 3390

CABLE - 3350

CABLE - GENERAL

CABLE - 3388

3390 RMT START/STOP CABLE

3392 RMT START/STOP CABLE

LAS RMT START/STOP CABLE

GEN RMT START/STOP CABLE

18652A RMT START/STOP CABLE

3388A RMT START/STOP CABLE

18762A RMT START/STOP CABLE

Non-INET HP 3394/96 START/STOP

HP 35900B RMT START CABLE

INET (HPIL) Cable (O.5-m Ig)

INET (HPIL) Cable (1.0-m Ig)

INET (HPIL) Cable (5.0-m Ig)

RS-232-C Cable (used with

RS-232-C Communications PCB)

IPB 9 - 26

HP Part No.

05890-60760

05890-60790

05890-60800

05890-60780

05890-61050

05890-61060

05890-61070

05890-61080

05890-61160

05890-61170

05890-61180

03394-60560

35900-60700

82167A

82167B

82167C

19242-60500

f
\.



Section 10
NOTES

This section is a place to insert notes or other information that you think may be helpful in servicing your
instrument. One good suggestion is to keep a copy of your instrument's shipping papers in this section. Be
certain that model numbers and serial numbers are indicated.

As an additional aid, the next several pages contain a cross-reference listing of part numbers found in the first
nine sections of the Illustrated Parts Breakdown. The part numbers are listed in numerical order. Adjacent to
the part number is the page where that number can be found. Be sure to look to see if the part number can be
found on more than one page.
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HP Pari No. Page No. HP Pari No. Page No.

0100-0012 6 -12 0100-1022 7 - 11
0100-0032 3-2 0100-1061 2 -14
0100-0032 3-4 0100-1061 2 -16
0100-0032 3-6 0100-1061 5-4
0100-0032 3-8 0100-1107 2 - 21
0100-0032 4 -10 0100-1115 4 -10
0100-0032 4 - 14 0100-1115 4-2
0100-0032 4 -16 0100-1115 4-3
0100-0032 5 -10 0100-1115 4-4
0100-0034 7 -15 0100-1115 4-5
0100-0036 3-2 0100-1205 7-7
0100-0036 3-4 0100-1205 7-8
0100-0036 3-6 0100-1205 7-8
0100-0036 3-8 0100-1205 7-9
0100-0036 4 -10 0100-1220 7-8
0100-0036 4 - 14 01DO-1249 6 - 10
0100-0036 4 - 16 0100-1249 6 -14
0100-0036 5 -10 0100-1470 7 -11
0100-0038 7 -15 0100-1487 7-7
0100-0056 2 - 14 0100-1511 7 -16
0100-0056 2 - 16 0100-1512 7 -16
0100-0056 2 -18 0100-1514 7 -16
0100-0056 2 - 19 0100-1515 7 -16
0100-0056 2 - 20 0100-1527 7 - 16
0100-0056 5 -14 0101-0282 7 - 12
0100-0056 5-4 0101-0299 7 - 12 (
0100-0056 5-8 0101-0300 7 -12
0100-0057 7 -15 0101-0301 7 -12
0100-0058 2 -19 0101-0302 7 - 12
0100-0058 2- 20 0101-0303 7 -12
0100-0058 3-2 0101-0355 7 - 11
0100-0058 3-4 0101-0532 7 -15
0100-0058 3-6 0101-0584 7 -10
0100-0058 3-8 0101-0585 7 -10
0100-0058 4 -10 0101-0629 7 -10
0100-0058 4 -14 0101-0630 7 -10
0100-0058 4 -16 0101-0633 7 -11
0100-0058 5 -10 0101-0634 7 -10
0100-0061 5-8 0101-0635 7-10
0100-0073 7 -15 0101-0636 7 -10
0100-0090 4 -14 0101-0637 7 -10
0100-0112 6-8 0101-0638 7 -10
0100-0124 7 -15 0101-0639 7 -10
0100-0125 6 -12 0101-0665 7 -12
0100-0125 6 -14 0101-0666 7 -12
0100-0161 4 -16 0101-0667 7 -12
0100-0633 7-3 0101-1513 7 - 16
0100-0791 7 - 11 03392-40010 9 -15
0100-0791 7 - 12 03394-60560 9 - 26

(0100-0900 7 - 15 03394-60560 9 - 26
''-.-
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0340-0647 7-2 0515-0909 1 - 6
0340-0647 7-4 0515-0909 3-2
0340-0686 5 - 10 0515-0909 3-4
0340-0793 8-4 0515-0909 3-6
0340-0877 6-4 0515-0909 3-8
0362-0340 6-4 0515-0909 4-8
0362-0393 6-4 0515-0910 1 - 4
0370-3110 4 -10 0515-0910 2 -10
0380-0010 7-4 0515-0910 2 -12
0380-0344 6-4 0515-0910 2-2
0380-1102 7-2 0515-0910 2-4
0380-1102 7-4 0515-0910 2-6
0400-0099 6 -10 0515-0910 4-6
0400-0099 6 -12 0515-0910 4-8
0400-0099 6 -14 0515-0910 5 -12
0400-0099 6-8 0515-0910 5-3
0403-0424 1-4 0515-0910 5-4
0460-0016 6 -10 0515-0910 5-6
0460-0016 6 -12 0515-0910 5-8
0460-0016 6 -14 0515-0910 6-7
0460-0016 6-8 0515-0910 7-7
0510-0593 6-4 0515-0912 4-8
0510-0616 7-7 0515-0912 9 -14
0515-0055 6-7 0515-0915 4-8
0515-0057 7-2 0515-0920 9 - 14
0515-0057 7-4 0515-0920 9 -14
0515-0065 2 -14 0515-0924 2-6
0515-0070 2-8 0515-0964 1 - 6
0515-0071 7-2 0515-0964 2 -10
0515-0071 7-4 0515-0964 2 - 12
0515-0071 7-6 0515-0964 3-2
0515-0072 2-8 0515-0964 3-4
0515-0104 7-2 0515-0964 3-6
0515-0104 7-4 0515-0964 3-8
0515-0105 2 - 14 0515-0964 4 -14
0515-0105 7-2 0515-0981 2-4
0515-0105 7-4 0515-0982 1 - 2
0515-0106 5 -12 0515-0982 1 - 6
0515-0106 6-4 0515-0982 7-4
0515-0106 6-4 0515-1276 8-4
0515-0106 7-2 0535-0004 2-4
0515-0106 7-2 0535-0004 2-6
0515-0106 7-4 0535-0004 2-8
0515-0117 2-6 0535-0005 7-7
0515-0153 7-2 0535-0043 4-2
0515-0153 7-4 0535-0043 4-3

0515-0153 7-9 0535-0043 4-4

0515-0321 2 -10 0535-0043 4-5

0515-0321 2 -12 0535-0043 4-6

0515-0904 1-4 0535-0043 4-8
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0535-0043 6 -10 05890-40150 9-2
0535-0043 6 -12 05890-40160 1-4
0535-0043 6 - 14 05890-40170 1-2
0535-0043 6-8 05890-40185 1 - 6
0535-0043 8-4 05890-40200 1 - 4
0535-0407 2 -10 05890-40230 4-8
0535-0407 2 -12 05890-40242 1 - 4
05890-00100 1 - 4 05890-60015 1 - 6
05890-00100 6-3 05890-60015 9-2
05890-00210 1 - 2 05890-60015 9-4
05890-00240 1 - 4 05890-60015 9-5
05890-00240 8-2 05890-60035 1 - 6
05890-00240 8-4 05890-60035 9-2
05890-00285 1 - 4 05890-60035 9-6
05890-00285 6-3 05890-60050 8-6
05890-00295 1-4 05890-60050 8-7
05890-00295 6-3 05890-60060 8-6
05890-00395 1-4 05890-60060 8-6
05890-00401 1 - 4 05890-60060 8-6
05890-00402 1 - 4 05890-60060 8-6
05890-00405 1 - 4 05890-60060 8-6
05890-00440 6-7 05890-60060 8-6
05890-00670 6-4 05890-60060 8-6
05890-00680 1-4 05890-60060 8-6
05890-00680 5-3 05890-60060 8-8
05890-00700 1-4 05890-60070 8-6
05890-00810 1-2 05890-60070 8-6
05890-00890 7-7 05890-60070 8-6
05890-00920 1-4 05890-60070 8-9
05890-00940 1 - 4 05890-60745 1 - 6
05890-20730 6-7 05890-60745 9-2
05890-20780 1 - 4 05890-60745 9-6
05890-40050 2-2 05890-60760 9 - 26
05890-40050 4 -10 05890-60780 9 - 26
05890-40050 4-2 05890-60790 9 - 26
05890-40050 4-3 05890-60800 9 - 26
05890-40050 4-4 05890-60815 1 - 4
05890-40050 4-5 05890-60815 6-3
05890-40050 4-6 05890-60835 1 - 4
05890-40065 1 - 2 05890-60835 6-3
05890-40072 1 - 4 05890-60860 6-4
05890-40080 1 - 6 05890-60870 1 - 4
05890-40080 9-2 05890-60870 8-2
05890-40080 9-6 05890-60870 8-6
05890-40105 1-2 05890-60880 1 - 4
05890-40115 1 - 6 05890-60880 1 -4
05890-40125 1 - 6 05890-60880 1-4
05890-40135 1-2 05890-60880 8-2
05890-40145 1 - 6 05890-60880 8-2
05890-40150 1-6 05890-60880 8-2 '~
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05890-60880 8-6 05890-61140 5-4
05890-60880 8-6 05890-61140 5-6
05890-60880 8-6 05890-61140 7-2
05890-60890 1 - 4 05890-61140 7-4
05890-60890 1-4 05890-61150 6-4
05890-60890 8-2 05890-61160 9 -26
05890-60890 8-2 05890-61170 9 - 26
05890-60890 8-6 05890-61180 9 - 26
05890-60890 8-6 05890-61260 1-2
05890-60890 8-6 05890-61310 1 - 4
05890-60900 1-4 05890-61310 6-2
05890-60900 8-2 05890-61310 6-3
05890-60900 8-6 05890-61320 1 - 4
05890-60910 1 - 4 05890-61320 6-2
05890-60910 1 - 4 05890-61320 6-2
05890-60910 8-2 05890-61320 6-2
05890-60910 8-2 05890-61320 6-2
05890-60910 8-6 05890-61320 6-2
05890-60910 8-6 05890-61320 6-2
05890-60920 1-4 05890-61320 6-2
05890-60920 8-2 05890-61320 6-2
05890-60920 8-6 05890-61320 6-2
05890-60940 6-7 05890-61320 6-2
05890-60960 1-4 05890-61320 6-2
05890-60960 8-2 05890-61320 6-3
05890-60960 8-6 05890-61340 8-4
05890-60970 8-6 05890-61350 7 - 13
05890-60980 -8-6 05890-61350 7 -13
05890-60990 8-6 05890-61350 7-2
05890-60990 8-6 05890-61350 9-4
05890-60990 8-6 05890-61350 9-4
05890-60990 8-6 05890-61365 1 - 6
05890-60990 8-6 05890-61365 9-2
05890-60990 8-6 05890-61365 9-6
05890-61000 8-6 05890-61390 9 - 19
05890-61000 8-6 05890-61390 9-4
05890-61000 8-6 05890-80270 1 - 4
05890-61000 8-6 05890-80280 9-4
05890-61030 6-4 05890-80560 6-6
05890-61050 9 -26 05890-80560 6-7
05890-61060 9 -26 05890-80630 6-2
05890-61070 9 -26 05890-80660 7-2
05890-61080 9 - 26 05890-80660 7-4
05890-61090 7-7 05890-80680 1 - 4
05890-61100 7-7 05890-80680 6-3
05890-61140 2-2 05890-80680 6-6
05890-61140 2-4 05890-80690 8-4
05890-61140 2-6 05890-90705 1 - 2
05890-61140 2-8 05890-90715 1 ...: 2
05890-61140 5 -10 05890-91000 1-4
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0590-0007 4 - 12 0905-1014 2-6
0590-0385 7 - 15 0905-1014 3-2
0624-0546 4 -10 0905-1014 3-4
0624-0546 4 - 12 0905-1014 3-6
0624-0596 1 - 6 0905-1014 3-8
0624-0665 1 - 2 0905-1014 4-6
0624-0665 1 - 6 0905-1014 4-8
0624-0665 4 -14 0905-1039 3-2
0624-0665 4 -16 0905-1039 3-4
0624-0665 4-6 0905-1039 3-6
0624-0665 4-8 0905-1039 3-8
0624-0665 7-6 0905-1039 4 -10
07675-80050 7 - 15 0905-1039 4 -12
07675-80050 7 -15 0905-1039 4 - 16
0854-0141 2 - 14 0905-1039 4 -18
0854-0243 6-4 0905-1039 4-2
0854-0306 6-4 0905-1039 4-3
0890-0737 2 -10 0905-1039 4-4
0890-0737 2 -12 0905-1039 4-5
0890-0737 2-2 0905-1100 2 -14
0890-0737 2-4 0905-1101 2 -16
0890-0737 2-6 0905-1102 2 -14
0890-0737 2-8 0905-1103 2 -16
0890-0737 5 -10 0905-1104 2 -14
0890-0737 5 - 12 0905-1174 4-6
0890-0737 5-4 0905-1174 4-8
0890-0737 5-6 1011-1022 7 -12
0890-0737 7-2 1011-1470 7 - 11
0890-0737 7-4 1141-0046 9 - 11
0890-0746 7-7 1251-0407 7 - 14
0890-0746 7-8 1251-1679 2-10
0890-0746 7-8 1251-1679 2-12
0890-0746 7-9 1251-1679 2-2
0890-0934 2-8 1251-1679 2-4
0890-1489 7-7 1251-1679 2-6
0905-0103 7-9 1251-1679 2-8
0905-0322 2 - 21 1251-1679 5 -10
0905-0626 7-9 1251-1679 5 -12
0905-0759 2 - 21 1251-1679 5-4
0905-0767 2 - 21 1251-1679 5-6
0905-0827 7-7 1251-1679 7 -13
0905-0915 2-4 1251-1679 7 - 13
0905-0915 2-6 1251-1679 7-2
0905-0955 2 -14 1251-1679 7-2
0905-0997 7-9 1251-1679 7-4
0905-0999 3-2 1251-2744 7 -14
0905-0999 3-4 1251-5963 2 -10
0905-0999 3-6 1251-5963 2 -12
0905-0999 3-8 1251-5963 2-2

l0905-1004 2 - 21 1251-5963 2-4
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1251-5963 2-6 18740-20870 2 -19
1251-5963 2-8 18740-20870 2 -20
1251-5963 5 -10 18740-20870 5-12
1251-5963 5 -12 18740-20870 5 -14
1251-5963 5-4 18740-20870 5-8
1251-5963 5-6 18740-20880 5 -10
1251-5963 6-7 18740-20940 5 -10
1251-5963 7-2 18740-20950 2-19
1251-5963 7-2 18740-20960 2-19
1251-5963 7-4 18740-60830 5 -10
1251-6602 7 -13 18740-60830 5-8
1251-7061 7 - 13 18740-60840 5 -10
1251-7061 7 -13 18740-80190 5 -10
1251-7061 7 -14 18740-80200 5-10
1251-7519 9-4 18740-80220 5 -10
1251-7519 9-4 18789-80070- 2-4
1251-8325 9-4 18789-80070 2-6
1251-8326 9-4 18900-00430 7-2
1251-8327 9 - 11 18900-00430 7-4
1251-8328 2-6 18900-00843 1-4
1251-8328 9 - 11 18900-00940 7-6
1251-8655 9-4 18900-00950 7-4
1251-8751 9-4 18900-00980 7 -15
1251-8920 7 -14 18900-20045 7-6
1251-8937 7-7 18900-20230 7 - 15
1252-0001 1 - 6 18900-20240 7 -15
1252-0001 9-2 18900-20250 7 -15
1252-0001 9-6 18900-20280 7 - 15
1252-0757 7 -13 18900-20281 7 -15
1252-0757 7-4 18900-20290 7-15
1252-0757 9-4 18900-20300 7 -15
1400-0249 7-2 18900-20502 7 -12
1400-0249 7-4 18900-20503 7 -12
1401-0044 4 - 11 18900-20504 7 -12
1460-2039 3-4 18900-20505 7 -12
1460-2142 2-4 18900-20506 7 -15
1460-2142 2-6 18900-20507 7 -15
1480-0017 7-9 18900-20850 7 -16
1480-0632 7-8 18900-20990 7-4
1500-0671 6-7 18900-20995 7-4
1530-2163 6 -12 18900-21000 7-8
1530-2163 7 -15 18900-62302 7 -12
1530-2167 7 -15 18900-62303 7 -12
1530-2183 6 -12 18900-62304 7 -12
1535-4952 7 - 11 18900-62305 7 -12

1535-4954 7 - 11 18900-62306 7 -12

18710-20119 2-4 18900-62307 7 -12
18710-20119 2-6 18900-80210 7 -15

18740-20800 5 -10 18900-80255 7 -15
18740-20870 2 -18 19133-80010 2-8
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19231-00040 2-4 19231-40070 3-4
19231-00040 2-6 19231-40070 3-6
19231-00040 2-8 19231-40070 3-8
19231-00050 9 - 10 19231-60010 1 - 6
19231-00050 9 - 12 19231-60010 9-2
19231-00050 9 - 13 19231-60010 9-9
19231-00050 9-9 19231-60025 2-4
19231-00060 3-2 19231-60610 3-4
19231-00060 3-4 19231-60610 4-6
19231-00060 3-6 19231-60610 4-8
19231-00060 3-8 19231-60620 2-2
19231-00080 2-4 19231-60620 2-4
19231-00080 2-6 19231-60620 2-6
19231-00080 5-4 19231-60620 2-8
19231-00090 2-4 19231-60620 5 -10
19231-00090 2-6 19231-60620 5-4
19231-00100 2-4 19231-60620 5-6
19231-00100 2-6 19231-60620 7-2
19231-00145 2 -10 19231-60620 7-4
19231-00145 2 -12 19231-60650 3-2
19231-20520 3-4 19231-60650 3-4
19231-20530 3-4 19231-60650 3-6
19231-20540 3-4 19231-60660 2 -10
19231-20540 3-8 19231-60660 2 -12
19231-20550 3-4 19231-60660 2-2
19231-20560 3-2 19231-60660 2-4
19231-20560 3-4 19231-60660 2-6
19231-20560 3-6 19231-60660 2-8
19231-20560 4-6 19231-60660 5 -10
19231-20570 3-4 19231-60660 5 -12
19231-20580 2-6 19231-60660 5-4
19231-20910 2-4 19231-60660· 5-6
19231-20920 2-4 19231-60660 7-2
19231-20930 2-4 19231-60660 7-4
19231-20940 2-4 19231-60680 2-4
19231-20950 2-4 19231-60690 2-4
19231-20960 2-4 19231-60710 2-4
19231-20970 2-4 " 19231-60710 2-6
19231-20980 2-4 19231-60750 2-5
19231-20990 2-4 19231-60750 2-5
19231-21050 2-4 19231-60750 3-5
19231-21060 2-4 19231-60760 2-5
19231-21080 2-4 19231-60760 3-5
19231-40010 3-2 19231-60nO 3-4
19231-40010 3-4 19231-60no 3-8
19231-40010 3-6 19231-80500 3-4
19231-40010 3-8 19231-80520 2 -18
19231-40050 2-4 19231-80530 2-18
19231-40050 2-6 19231-80580 2-4
19231-40070 3-2 19231-80580 2-5 '-
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19231-80580 2-6 19233-40015 2 -10
19231-80580 3-5 19233-40015 2 -12
19231-80580 3-5 19233-40016 2 -10
19231-90715 1 - 2 19233-40016 2 -12
19232-00030 2-2 19233-40020 2-8
19232-00040 2-2 19233-60010 1 - 6
19232-00090 2-8 19233-60010 9 -12
19232-20500 3-2 19233-60010 9-2
19232-20500 3-6 19233-60015 1 - 6
19232-20500 3-8 19233-60015 9 -13
19232-40010 2-2 19233-60015 9-2
19232-60010 1-6 19233-60600 2 -10
19232-60010 9-2 19233-60600 2 -12
19232-60010 9-7 19233-60600 2-8
19232-60020 1 - 6 19233-60610 3-7
19232-60020 9-2 19233-60625 2 -10
19232-60020 9-8 19233-60625 2 -12
19232-60570 2-2 19233-60627 2 -10
19232-60610 3-2 19233-60627 2 -12
19232-60620 4 -16 19233-60635 2 -10
19232-60650 3-2 19233-60635 2 -12
19232-60660 2-2 19233-60670 3-7
19232-60670 2-2 19233-60675 3-9
19232-60680 3-3 19233-67010 2 -10
19232-69510 2-2 19233-67010 2 -12
19232-80500 2-2 19233-69570 2-8
19232-80500 3-2 19233-69576 2 -10
19232-80550 2-2 19233-69576 2-12
19232-80550 2 - 20 19233-80040 2-8
19232-80550 3-2 19233-80510 2-8
19232-90715 1 - 2 19233-80525 2 -10
19233-00040 2-8 19233-80525 2 -12
19233-00050 2-8 19233-80550 2 - 20
19233-00075 2 -10 19233-80550 2-8
19233-00075 2 -12 19233-80550 3-6
19233-00085 2 -10 19233-80550 3-7
19233-00085 2 -12 19233-80565 2 -20
19233-00095 2 -10 19233-80565 3-8
19233-00095 2 -12 19233-80585 2 -10
19233-20515 2 -10 19233-80585 2 -12
19233-20515 2 -12 19233-80606 3-8
19233-20525 2 -10 19233-80615 3-8
19233-20525 2 -12 19233-90725 1 - 2
19233-20625 2-20 19233-90815 1 - 2
19233-20695 2 -10 19234-20570 2 -11
19233-20695 2-12 19234-20570 2 -13
19233-20725 2 -10 19234-20570 2-3
19233-20725 2 -12 19234-20570 2-5
19233-20755 2-20 19234-20570 2-7
19233-40010 2-8 19234-20570 2-9
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19234-20600 2-6 19238-60010 1 - 4
19234-20610 2-6 19238-60010 9 - 25
19234-20630 2-6 19238-60515 7 -13
19234-20650 2 - 11 19238-60515 9 - 25
19234-20650 2 - 13 19238-60515 9 -25
19234-20650 2-3 19239-00010 6 -10
19234-20650 2-5 19239-00010 6 -12
19234-20650 2-7 19239-00010 6 -14
19234-20650 2-9 19239-00010 6-8
19234-60010 1-6 19239-20540 6 -10
19234-60010 9 - 10 19239-20540 6 -12
19234-60010 9 - 11 19239-20540 6 -14
19234-60010 9-2 19239-20540 6-8
19234-60540 2-6 19239-20550 6 -10
19234-60570 3-4 19239-20550 6 -12
19234-60570 3-6 19239-20550 6 -14
19234-60580 2-6 19239-20550 6-8
19234-60580 2-7 19239-20575 6 -14
19234-60590 9 - 11 19239-60545 6-8
19234-60600 3-4 19239-60545 6 -12
19234-60600 6 -12 19239-60555 6 - 10
19234-60630 9 - 11 19239-60555 6 - 14
19234-60640 2-6 19239-80505 6-8
19234-60650 3-5 19239-80535 6 - 14
19234-60660 3-4 19242-60010 1 - 6
19234-60660 3-8 19242-60010 9 - 20
19234-60670 2-7 19242-60015 1 - 6
19234-60670 3 -5 . 19242-60015 9-2
19234-80020 2-6 19242-60015 9 - 21
19234-80510 2-6 19242-60030 1 - 6
19234-80580 2-7 19242-60030 9-2
19234-90715 1 - 2 19242-60030 9 -22
19234-90725 1 - 6 19242-60500 9 - 26
19234-90725 9 - 11 19242-80020 9 -20
19234-90135 1 - 6 19242-80040 9 -22
19234-90745 1 - 6 19242-80060 9 - 21
19234-90745 9 - 11 19242-80610 2 -18
19235-69530 2-8 19243-00040 4-2
19235-69536 2 -10 19243-00040 4-3
19235-69536 2 -12 19243-00040 4-4
19237-60500 1 - 2 19243-00040 4-5
19237-60500 9 -19 19243-00050 5-4
19238-00010 7-2 19243-00060 5 -10
19238-00010 7-4 19243-00060 5-6
19238-00030 7-2 19243-00070 5 -10
19238-00030 7-'4 19243-00070 5-6
19238-20500 7-2 19243-00080 5-4
19238-20500 7-4 19243-00080 5-6
19238-20510 7-2 19243-00100 5-4
19238-20510 7-4 19243-00100 5-6 ~-

IPB 10-10



HP Pari No. Page No. HP Part No. Page No.

19243-00110 5-6 19245-00140 4-8
19243-20710 5-8 19245-00150 6 - 12
19243-20750 5-8 19245-20510 5-12
19243-40010 4 -18 19245-20520 5 -12
19243-40010 4-2 19245-20550 5 -12
19243-40010 4-3 19245-20570 5 -12
19243-40010 4-4 19245-20580 5 -12
19243-40010 4-5 19245-20630 5 -12
19243-40010 4-6 19245-20670 5 -12
19243-60500 5-4 19245-20700 4-6
19243-60560 4-8 19245-20750 4-8
19243-60570 5-8 19245-20835 6 -12
19243-80500 5-4 19245-20890 4-8
19243-80510 5 - 14 19245-40050 5 -12
19243-80520 5 -14 19245-40075 5-3
19243-80530 5 -14 19245-60010 9 -17
19243-80540 5 -14 19245-60010 9-2
19243-80550 4 -10 19245-60020 1 - 6
19243-80550 4 -12 19245-60020 4-8
19243-80550 4-16 19245-60020 9 - 18
19243-80550 4 -18 19245-60040 1 - 6
19243-80550 4-2 19245-60040 9 -16
19243-80550 4-3 19245-60040 9-2
19243-80550 4-4 19245-60510 5..c3
19243-80550 4-5 19245-60520 5 -12
19243-80560 5-8 19245-60530 4-6
19243-80570 5-8 19245-60530 4-8
19243-90705 1-2 19245-60540 4-8
19243-90715 1-2 19245-60570 5 - 12
19243-90715 4-3 19245-60690 4-6
19244-00030 4-3 19245-60700 4-8
19244-00030 4-4 19245-60700 9 -18
19244-00030 4-5 19245-60760 5 -12
19244-00030 4-6 19245-80030 9 - 17
19244-00030 4-8 19245-80505 5 -12
19244-80540 5 -14 19245-80520 5 -12
19244-80540 5-8 19245-80530 4-6
19244-80550 2 -19 19245-80530 4-8
19244-80560 2-4 19245-80540 4-8
19244-80560 2-6 ·19245-80550 6 - 12
19244-80580 4-4 19245-80580 4-8
19244-80580 4-5 19245-80590 6 -12
19244-80590 4-3 19245-90705 1 - 2
19244-80590 4-4 19245-90715 1 - 2
19244-80590 4-5 19246-00010 4- 10
19244-90705 1 - 2 19246-00010 4 -16
19245-00060 5 -12 19246-00070 4 -12
19245-00070 4-8 19246-00080 4 -12
19245-00090 5 -12 19246-60500 4-18
19245-00100 4-6 19246-60520 4 -16
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19246-60520 4 - 18 19256-20550 2-14
19246-60520 4 - 20 19256-20580 2 -14
19246-60530 4 - 20 19256-20590 2 -14
19246-60530 4-3 19256-20700 2 -14
19246-60530 4-4 19256-20730 2 - 14
19246-60530 4-5 19256-60010 1 - 6
19246-60540 4 - 10 19256-60010 9 -14
19246-60540 4 -16 19256-60010 9-2
19246-60540 4 - 20 19256-60540 2 -12
19246-60550 4 -10 19256-60540 2 - 16
19246-60560 4 - 18 19256-60570 2 -14
19246-60560 4 - 20 19256-60570 2 -15
19246-60570 4 - 20 19256-60580 9 - 14
19246-60570 4-4 19256-60590 2 - 16
19246-60570 4-5 19256-60630 3-5
19246-60580 4 -18 19256-60640 3-5
19246-60580 4- 20 19256-80000 2 - 14
19246-60590 4 -12 19256-80010 2 - 14
19246-60620 4 -18 19256-80030 2 - 14
19246-60630 4 -18 19256-80040 2-14
19246-60650 4 - 20 19256-80060 2 -14
19246-60690 4 - 18 19256-80540 2 -16
19246-60690 4- 20 19256-80540 3-5
19246-60700 4 -18 19256-80550 2 -16
19246-90120 4 -18 19256-80560 2 -14
19246-90700 4 -10 19256-80570 2 -18
19246-90700 4 -12 19256-80580 2 -16
19247-00010 4 - 14 19256-80590 2-18
19247-00020 4 -14 19256-90705 1 - 2
19247-60510 1 - 4 19257-00035 1 - 4
19247-60510 6-3 19257-60010 1 - 6
19247-60520 4 - 14 19257-60010 9-2
19247-60530 4 - 16 19257-60010 9 -23
19247-90100 4 - 12 19257-60020 9 - 24
19247-90150 4 - 14 19257-60500 9 -24
19251-00020 5 -10 19257-80040 9 - 23
19251-00120 5 -10 19261-60010 1 - 6
19251-20620 5 -10 19261-60010 9 -15
19251-60540 5 -10 19261-60010 9-2
19251-60560 4-5 19300-01230 1 - 4
19251-60570 5 -10 19300-60610 6-5
19251-80520 5 -10 19300-60615 6-5
19251-80570 5 -10 19300-60720 6-5
19256-00030 9 - 14 19300-80710 6-2
19256-00040 9 - 14 19300-80720 6-2
19256-00075 1-4 19300-80720 6-2
19256-00090 2 -14 19300-80720 6-2
19256-00200 2 -14 19300-80720 6-2
19256-20500 2 - 16 19300-80730 6-2 (
19256-20510 2 - 14 19300-80730 6-2 '--

IPB 10 - 12



HP Pari No. Page No. H? Part No. Page No.

19300-80730 6-2 19362-60510 4 -19
19300-80730 6-2 19362-60520 4 -19
19300-80730 6-2 19362-60530 4 -19
19300-80730 6-2 19362-60540 4 -19
19301-21450 2-6 19362-60550 4 -19
19301-80530 2 -19 19362-60560 4-19
19302-80020 2 -19 19362-60560 4 -19
19302-80560 4 -12 19362-60560 4-2
19303-20590 2-8 19362-60560 4-3
19310-20500 6 -10 19362-60570 4 -19
19320-60650 4- 20 19362-60570 4 -19
19320-60650 4-4 19362-60570 4-4
19320-60650 4-5 19362-60570 4-5
19320-60650 4-6 19363-60500 4 -10
19320-80625 5 -12 19363-60500 4 -16
19325-20630 7-9 19363-60500 4- 20
19325-20640 7-9 19405-60550 7 -14
19325-20650 7-9 2100-4055 9 - 11
19325-20680 7-6 2110-0010 9-4
19325-20680 7-8 2110-0054 8-8
19325-20680 7-9 2110-0054 8-9
19325-20740 7-6 2110-0098 8-7
19325-20740 7-8 2110-0422 8-7
19325-60640 7-8 2110-0422 8-8
19325-60660 7-2 2110-0422 8-9
19325-60660 7-8 2190-0108 2 -14
19325-60660 7-9 2190-0407 2 -10
19325-80010 . 7-9 2190-0407 2-12
19325-80030 7-8 2190-0407 2-4
19325-80030 7-8 2190-0407 2-6
19350-60670 1 - 4 2190-0407 2-8
19350-60670 8-2 2190-0409 8-4
19350-60670 8-4 2190-0468 6-7
19358-00030 7-2 2190-0562 4 -12
19358-00030 7-4 2190-0701 5 -10
19358-20520 7-2 2190-1410 7-7
19358-20520 7-4 2360-0195 6-4
19360-20510 6 -12 2420-0003 6-4
19361-20760 4 -12 2510-0043 6 -10
19361-20760 4-5 2510-0043 6 -12
19361-20770 4 -16 2510-0043 6 -14
19361-20770 4-5 2510-0043 6-8
19361-20770 4-8 2950-0203 4 -14
19361-60560 4 -10 2950-0203 4 -16
19361-60560 4 -18 2950-0203 4-3
19361-60560 4-2 2950-0203 4-4
19361-60560 4 - 20 2950-0203 4-5
19361-60560 4-3 2950-0203 4-6

19361-80120 4 -16 2950-0203 4-8

19362-60510 4 -16 3030-0079 7-4
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3050-0540 6 -10 5080-8896 5-8 /~

3050-0540 6 - 12 5080-8898 5-8
3050-0540 6 -14 5180-4168 5 -10
3050-0540 6-8 5180-4173 5 -10
3050-0959 6-4 5180-4181 1-2
3050-1178 1 - 4 5180-4181 3-2
3050-1246 2-4 5180...;4181 3-4
3101-0402 8-4 5180-4181 3-6
3101-0472 3-4 5180-4181 4 -10
3160-0446 1 - 4 5180-4181 4 -12
3160-0446 6-3 5180-4181 4 -16
35900-60700 9 - 26 5180-4181 4 -18
35900-60700 9 - 26 5180-4181 4-2
4040-2120 2-6 5180-4181 4-3
5020-8231 2-8 5180-4181 4-4
5020-8256 4 -10 5180-4181 4-5
5020-8256 4 -16 5180-4182 2-6
5020-8261 4 -14 5180-4182 3-2
5020-8262 4 -16 5180-4182 3-4
5020-8275 4 -14 5180-4182 3-6
5061-5867 3-2 5180-4182 5 -10
5061-5867 3-4 5181-1251 3-2
5061-5867 3-6 5181-1251 3-4
5062-3511 5 -12 5181-1251 3-6
5062-3512 5 -12 5181-1251 3-8 /
5062-3513 5 -12 6009-0158 1 - 6 \
5062-3514 5 -12 6010-0694 1 - 6
5062-3515 5 - 12 6010-0695 1 - 6
5062-3516 5 - 12 6010-0927 1 - 6
5062-3557 7 - 11 6010-1146 1 - 6
5062-3558 7 - 11 6010-1150 1 - 6
5062-3559 7 - 11 7120-5376 7-2
5062-3562 7 - 11 7120-5376 7-4
5062-3563 7 - 11 7124-0438 7-2
5080-8728 5-4 7124-0438 7-4
5080-8732 5 -14 7124-0439 7-2
5080-8732 5-8 7124-0439 7-4
5080-8750 2 - 21 . 7124-0440 7-2
5080-8751 2 - 21 7124-0440 7-4
5080-8751 7 -15 8120-2277 2-6
5080-8752 2 - 21 82167A 9 -26
5080-8753 2 - 21 821678 9 -26
5080-8773 2 - 21 82167C 9 -26
5080-8773 5 -14 8710-0911 7-4
5080-8774 2 -18 8710-1217 4 -18
5080-8774 2 - 21 8710-1589 4 -18
5080-8774 5 -14 91234-90735 9 - 11
5080-8774 5-8 9300-0713 5 -10
5080-8853 2 - 21 9301-0682 5 -12
5080-8894 5 -10
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Section 1
INTRODUCTION

HP 5890 SERIES II GAS CHROMATOGRAPH

This section is intended to help the technician isolate problems to a specific component or components.
The HP 5890 Series II may be found in many different configurations, with varying component options.
This complicates the process of providing detailed troubleshooting procedures for even general problems.
But, by using the general troubleshooting techniques presented here, along with the functional diagrams
found at the end of this section, successful results should be achieved.

There are five inlet options and six detector options which may be encountered when servicing an HP
5890 Series II Gas Chromatograph, as well as a wide variety of flow and pressure control components. All
of these common inlet and detector components are represented by the functional diagrams at the end of
this section. When troubleshooting inlets, detectors, and/or1he flow/pressure systems, fold out the page
corresponding to the employed detector, while leaving the book open to the page corresponding to the
employed inlet. Maintenance procedures for most of the components are given in the following sections.
Procedures are supplied to remove, replace, and/or clean various SUbassemblies, based on the current
maintenance philosophy, i. e., to allow replacement of the lowest level components applicable for a par
ticular item.

Specific part numbers are not given in this portion of the service manual. For all replacement part num
bers, refer to the IPB portion of this document.

This document is not meant to provide instruction for first time installation of any of the options discussed.
The add-on sheets, which accompany the various options, exist for just this purpose, and should be refer
enced when performing a first time installation.
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Electronic Troubleshooting

INTRODUCTION

This section is intended to aid the operator and service engineer in the troubleshooting process, i.e., of
going from symptom to cause. It has been subdivided into four subsections by type of symptom.

Part A covers the most obvious indications of problems. The instrument apparently (generally when first
turned on) doesn't work at all. (NON-FUNCTIONING INSTRUMENT)

Part B includes the symptoms that can appear as a visual indication or message on the front of the key
board/display module. These messages are a result of the instrument's extensive automonitoring system.
(AUTOMONITOR MESSAGES)

Part C discusses the visual information that the operator can instigate and use as part of the troubleshoot
ing process. These visual indications are normally not available unless specifically requested by the op
erator. (OPERATOR INSTIGATED INDICATIONS)

Part D contains symptoms (other than those that appear on the visual display) that indicate a possible
problem. Typically, these types of symptoms can be associated with a specific functional area of the in
strument. (FUNCTIONAL SYMPTOMS)

Electrical Safety Precautions

In all nonelectrically oriented sections of this manual, the standard Hazardous Voltage Waming strongly
recommends turning off all of the power to the instrument. However, this section, as well as most of Ser
vice Section, requires that some electrical measurements be made on active (energized) circuits.

WARNING

MEASUREMENTS AND/OR TESTS THAT NEED TO BE MADE ON ELECTRICALLY
ENERGIZED PORTIONS OF THE INSTRUMENT SHOULD BE PERFORMED ONLY BY
SERVICE-TRAINED PERSONNEL WHO ARE AWARE OF ALL INVOLVED HAZARDS.

The Service Section of this manual contains proper step by step procedures for replacing electronic
boards and other major assemblies. These procedures include instructions that should be followed for
both personnel and instrument welfare.

I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling Of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

Recommended Test Equipment

The only piece of test equipment required to troubleshoot the instrument is a good, volt/ohmmeter.
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PARTA NON-FUNCTIONING INSTRUMENT

A totally non-functioning or DEAD instrument is one that apparently isn't working at all. It has no visual
indications (i.e., messages) on its front panel and producesno noise or heat.

. Themost obvious cause for such a problem is that line power is not reaching the instrument or that the
instrument is not tumed on. First check that the Line PowerSwitch is ON. Thenverify that the instrument
power cord is plugged into a proper receptacle. If neitherof these acts restore the instrumentto operation,
suspect that there may be a problem with the receptacle or the power being supplied to it. This type of
situation generally requires that a local electrical maintenance person be informed to remedy the problem.
However, on the rare occasion that power is being provlded, but the instrument is not working, the prob
lem area must be isolated by tests and measurements on the instrument.

WARNING

MEASUREMENTS AND/OR TESTS THAT NEED TO BE MADE ON ELECTRICALLY
ENERGIZED PORTIONS OF THE INSTRUMENT SHOULD BE PERFORMED ONLY BY
SERVICE-TRAINED PERSONNEL WHO ARE AWARE OF ALL INVOLVED HAZARDS.

Anyone of several problems intemal to the instrument can cause the non-functioning symptom. Since the
instrument operates under processor control, a faulty component in the CPU or Clock sections of the Main
Board may be the source of the problem. More commonly, a problem in the instrument's power supply
would be the most likely to cause this type of problem.

Two bits of information, plus the use of IPB, should enable service-trained personnel to isolate and then
correct the cause of the problem if it is power related. The first importantbit of information is about the
fuses that are intemal to the instrument. The second bit is the normal sequence of events that occurs as
the instrument is energized (PowerOn Sequence).

Fuse Information

Fuses have been installed at several locations within the instrument for the protection of major power cir
cuits. They are designed to open as qUickly as possible to prevent damage to other components within
the circuit. Occasionally, an opened fuse may have been caused by a short onetime surge; however, it is
far more common that a component within the protected circuit has failed. When an open fuse is noticed,
replace it once. If the replacement blows, suspect a component failure.

Fuses are located on the AC Power Board and on the Main Board.The AC Power Board fuses protect the
two high-power circuits. One fuse, (F1) or two in a spli; phase circuit (F3 & F4), protects the column oven
heater and fan. Anotherfuse (F2) or two in a split phase circuit (F1 & F2) protects the main power trans
former. (Refer to Section 8 of the IPBportion of this documentfor power supply PCB information. Referto
Section 9 of the IPB portion of this document for main PCBinformation.)

The three secondary voltages of the main power transformer are protected with fuses located on the Main
Board. F3protects the 120VAG secondary which ultimatelyprovides heater power for all of the zones. F4
and F5 protect the 40 VAG secondary which ultimately provides all of the DG supply voltages (+ 5, + 10,
+15, -15, +24, -24). Fuses protect the 3 VAG secondary that is used for FID ignitor (F1) and electronic
flow sensorvoltages (F2).
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Power On Sequence

As long as correct Line Voltage is provided to the instrument, the following events should occur when the
instrument's Line Power Switch is placed in its ON position. Main Transformer (T1) primary winding is en
ergized (fused by F2 on AC Board or F1 & F2 if split phase). (Refer to Section 9 of the IPB portion of this
.document for main PCB information.)

The three secondary windings (3 VAG, 40 VAG, and 120 VAG) of T1 are energized. All are fused on the
Main Board. These voltages arrive on the main board through connector J1O. (Refer to appendix A of this
document for all connector information.)

The 40 VAC is rectified and divided to produce +24 VDC and +15 VDG.

From these DG supplies, the +10 VDG, the +5 VDC, and the Master Oscillator (for clocks) begin to func
tion.

As these other supplies begin, the (POWER ON PULSE) and the CPU portion of the circuitry begin to ini
tialize, first themselves, and then through the Data Bus and other portions of the instrument.

One ot the initializations that occurs through the Data Bus is in the Triac Control section to produce the
control signal for K3 (zone power relay) on the Main Board and the signal for K1 (oven contactor) on the
AG Board.

K3 relay allows distribution of the fused 120 VAG secondary from the Main Transformer.

K1 power contactor on the AG Board allows line power distribution to the Oven Fan Motor and to the Oven
Heater Triac circuit. Note that the oven fan will run as long as power is allowed (under software control)
through K1. However, the oven heater is NOT energized until oven heat is requested.
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PART B AUTOMONITOR MESSAGES

This section includes the symptoms that can appear as a visual indication or message on the front of the
keyboard/display module. These messages may appear (depending upon their seriousness) either at the
time that the problem occurs or in the instrument's Self Test.

Messages resulting from the automonitoring software within the instrument will be one of four classes:

FATAL ERR:

H2ALARM -

FAULT:

WARN:

The FATAL ERR: message is the most serious. This class of message indicates that the HP 5890 SERIES
II is essentially nonfunctional. The instrument will always go to a NOT READYstate and even the keyboard

is inoperative.

FATAL ERR: EPP & FLOW Indicates Electronic Pressure Control (EPC) and Electronic Flow Sensor(EFS)
modules are installed simultaneously. The instrument must be powered down and one of two modules
must be removed to correct this situation. No damage should occur to the instrument.

FATAL ERR: BAD RAM indicates a problem with RAM chip and its circuitry in the CPU Section of Main

Board. Replace Main Board.

FATAL ERR: BAD ROM indicates a problem with ROM chip and its circuitry in the CPU Section of Main

Board. Replace Main Board.

FATAL ERR: > !25 MS indicates that the 40 Hz task couldn't complete within !25 milliseconds. Suspect a
problem with the Clock Section of the Main Board; however, the CPU Section could also cause this indica

tion. Replace Main Board.

FATAL ERR: STACK ERR indicates that stack is beyond legal limits. Suspect a problem in the CPU Sec
tion of the Main Board. Replace Main Board.

FATAL ERR: RUN CNTL indicates that the Run Control task couldn't complete within 25 milliseconds. Sus
pect a problem with the Clock Section of the Main Board; however, the CPU Section could also cause this

indication. Replace Main Board.

As can be seen from the FATAL ERR: message listing above, they are generally an indication that a failure
exists either in the Clock or CPU Sections of the Main Board. The Clock Section operation can be easily
checked by measuring the frequencies on its outputs. Once the clocks are verified to be good, the CPU
(Z80) could be checked by substitution. .

The H2 ALARM message indicates a failure of the system to hold or reach the electronic pressure set
point. All electronic pressures and heated zones will be shut off. To recover, the problem must be cor

rected and the GC power cycled.

H2 ALARM - EPP A indicates electronic pressure problem with
the A systems ability to hold pressure. Possibly a leak, trouble shoot the proportional control valve, pres
sure transducer and the inlet in the case of the EPC. Trouble shoot the forward pressure regulator and

gage in the case of the MPC.
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H2 AlJ\RM - EPP B indicates electronic pressure problem with
the B systems ability to hold pressure. Possibly a leak, trouble shoot the proportional control valve, pres
sure transducer and the inlet in the case of the EPC. Trouble shoot the forward pressure regulator and
gage in the case of the MPC.

The FAULT: message indicates that a major SUbsystemof the HP 5890 SERIES II is not functioning proper
ly. Although the operation of the suspected SUbsystem is suspended until the problem is corrected, the
balance of the GC is operational. Note that the instrument can never reach a fully READY state when a
FAULT condition exists.

FAULT: ADC OFFSET indicates a problem with the thermal ADC offset reading. Replace the Main Board.

FAULT: LINE SENSE indicates a problem either with the actual line voltage or with the sensing circuit.
Measure the line voltage and if the measurement is between +5% and-10% of the instruments stated
rating then the line voltage is O.K. Determine if the 120 VAC secondary exists and if its fuse (F3) is open.
If both F3 and the 120 VAC secondary are good then their is a failure in the line sense circuit and the main
board should be replaced,

FAULT: OVEN > MAX+ 20 indicates that the oven senses its temperature has exceeded the current set
point value by more than 20 degrees C. This message (as any FAULT message regarding a temperature
problem) shuts down all of the temperature systems. The problem could be either in the oven sensing or in
the oven control circuits. Ust the oven temperature; if the display indicates that the actual valve is above
800 degrees C, most likely the oven sensor is open (although it could be some component in the sensing
circuit). If the actual value of the oven temperature seems reasonable, the problem is likely to be in the
oven control circuitry.

FAULT: (ZONE NAME) TEMP RDG Wherethe ZONE NAME could be OVEN, INJA, INJB, DETA, DETB,
or AUX. Any of these messages indicates that the specified zone (or oven) temperature reading was out
of acceptable range. This most often is the result of an inoperative sensor in the named zone.

FAULT: (OUTPUT NAME) TEST Wherethe OUTPUT NAME could be DAC1, DAC2, ATTN1, or ATTN2. If
thermal fault messages also appear, suspect the NO Converter circuitry. The NO Converter section of the
Main Board is used to measure DAC and ATTN outputs. However, if only this test message appears, the

. most obvious area to suspect is the DIA Converter portion of the appropriate board. DAC2 or ATTN2
indicates the DIA section of the Interface Board; whereas the DAC1 or ATTN1 indicates the DIA portion of
the Main Board. Other areas that could be at fault include the CPU and NO sections of the Main Board,
but are less likely. Occasionally, multiple faults messages may exist at the same time. Only the last mes
sage to occur will automatically be displayed on the front panel of the instrument. Others will be retained
in the instrument's memory. By pressing the CLEAR key, the instrument will roll through all of its Not Ready
states (which include all FAULTs).

FAULT: EPP RAM TEST indicates the RAM has failed selftest. This reqUires board replacement.

FAULT: EPP ROM TEST indicates the ROM has failed selftest and should be replaced.

FAULT: INET CPU indicates that the Communications Interface Board is not responding properly. Typical
ly, this message is caused by a faulty microprocessor (CPU) on the Interface Board.
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FAULT: INET ROM indicates that the ROM chip on the Interface Board is not responding properly. Typical
ly, the ROM chip on the Interface Board should be replaced.

Another good technique to investigate multiple messages, after noting the currently displayed message, is
to switch the power line switch of the instrument off, and then on. This will force the instrumenf to process
through its initializing SelfTest. During this testing sequence, indications other than the previously dis
played message may appear to provide more information.

By running the instrument SelfTest «either at power tum-on or through the Calib and Test (Clear Dot)
Modes)), WARN: messages may appear.

The WARN: message indicates that a condition exists that may need attention. Generally, the instrument
remains fully operational, except for the function indicated on the Visual display. Pressing any instrument
function will erase the WARN: message. The following five WARN: messages will only appear via the
SelfTest.

WARN: MEMORY RESET indicates that the instrument memory has been reset to the default setpoints
including flow and oven calibrations. This could have been done by operator keyboard entry (see Section
13 of this manual), by RAM replacement, or by removing the battery.

WARN: SIGNAL CHANGED indicates that a detector that was previously assigned to a particular signal is
no longer recognized. The instrument will reconfigure the signal. This may occur as a result of detector
boards having been removed during a repair. If these boards have not been recently removed, suspect a
failure and refer to Detector Problems later in this section.

WARN: NO DETECTORS indicates that no detector boards are installed or that they are not recognized
as being installed by the processor. If detector boards are physically installed and not recognized, sus
pect the boards, the I/O section, or the CPU section of the Main Board.

The WARN: OVEN SHUT OFF message is somewhat of a hybrid between other WARN: messages and
a FAULT: message. Similar to other WARN: messages, the WARN: OVENSHUT OFF message occurs
most often as a result of inoperative hardware (rather than software). This may be something as simple as
the operator leaVing the oven door open. However, different from other WARN: (similar to FAULT:) mes
sages, the WARN: OVEN SHUT OFF message may occur any time that conditions warrant. The operator
need not run the SelfTest for this message to be displayed. WARN: OVEN SHUT OFF indicates that the
oven temperature has been shut off because it could not heat as quickly as it should or because it cooled
more slowly than it should. Suspect that the oven flap could be stUCk, or that a large thermal leak from the
oven has occurred (make sure that the oven door is shut). Once the WARN: OVEN SHUT OFF is dis
played, the oven temperature will remain off until the messaqe is cleared. The operator need only to press
the
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PARTC OPERATOR INSTIGATED INDICATIONS

This section discusses the visual information that the operator can instigate and use as part of the trouble
shooting process. These visual indications are normally not available unless specifically requested by the
operator.

There are several functions of the CALIB AND TEST (Clear Dot) modes that can be used as a diagnostic
tool. Similarly, the TEST CHROMATOGRAM can be extremely useful. Each of these operator instigated
functions is specifically designed to aid the overall troubleshooting process and is activated from the key
board.

Of the ten functions accessible through the CALIS AND TEST (Clear Dot), five may be thought of as serv
icing functions. The other five functions are generally thought of as operational functions. These are ex
plained in the operation and reference manuals.

To enter any of the CALIS AND TEST(Clear Dot) modes, press: the Clear key, the Decimal key and a num
ber from 0 through 9. The actual digits 4,5,7,8,9 represent the typical test modes. These are as follows:

CLEAR DOT4

CLEAR DOT 5

CLEAR DOT 7

CLEAR DOT 8

CLEAR DOT 9

DISPLAY MEMORY

SELFTEST

HPIL LOOPSACK TEST

SET PID CONTROLS

DISP TEMP & DEMAND

To escape from any of the CALIS AND TEST (Clear Dot) modes press any of the instrument function keys.

Calib and Test (Clear Dot 4) Display Memory

This diagnostic routine is initiated from the keyboard by pressing: Upon entering this mode, a single
memory address (ADDR:) and a value (VAL:) will appear on the instrument front panel visual display. At
this time, both the address and the value will be displayed in hexadecimal. In this hexadecimal mode, the
value displayed is two bytes (four digits) of information. The rightmost two digits (one byte) represent the
actual contents of the indicated address. The other two digits correspond to the contents of the next ad
dress. For example, if address 1111 were keyed in and the value F224 resulted, 24 is the contents of
address 1111 and F2 is the contents of address 1112. This could be verified by addressing 1112;
then the F2 would become the two rightmost digits (I.e., 3DF2).

InJhe Display Memory mode, some keys on the keyboard are redefined:

A key becomes A in hexadecimal.
B key becomes B in hexadecimal.
COL COMP1 key becomes C in hexadecimal.
COL COMP2 key becomes 0 in hexadecimal.
ON key becomes E in hexadecimal.
OFF key becomes F in hexadecimal.

The Decimal Point key increments the address.

The Minus key decrements the address.
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The ENTER key switches the type of value presentation. The binary display mode can be entered from the
hexadecimal mode by pressing . If already in the binary mode, it will retum to the hexadecimal mode.

The binary mode is very similar to the hexadecimal mode except that the value of the address, and only
that value (one byte), is displayed in the binary code. If the next value (one byte in binary) is desired, sim
ply increment the address, which is always displayed in hexadecimal. The incrementing and decrementing
of addresses in the binary mode are done in the same manner as in the hexadecimal mode.

To leave this Display Memory routine, press any of the instrument function keys. This also reestablishes
the normal key definitions.

Calib and Test (Clear Dot 5) SeltTest

This instrument test is exactly the same as the one that occurs automatically at power turn on, except it is
entered whenever the operator decides. It is initiated from the keyboard by pressing: The first indication a
user has that the instrument is working is when the unit tests its RAM (Random Access Memory) and the
visual display portion of the front panel. The entire visual display (all possible dots) and all LEDs tum on
for a few seconds.

The next indication is when the unit displays TESTING MEMORY. During this time, the unit tests most of
the processor memory (ROM) circuits. Note that during this time only the t:JOT READY LED remains lit.

The third indication is when the unit displays TESTING SIGNAL PATH. During this phase of the selftest,
the unit actually exercises most of the signal handling sections of the Main Board. Note that the analog
sensors (i.e., temperature sensors) are NOT tested at this time; they are tested after the selftest. However,
by linking the ND through the CPU to the D/Aand by looping the D/A output back as an input to the ND,
most of the Main Board's signal handling circuits are checked.

The fourth (and unless an error is found, the final) indication is the PASSED SELFTEST message. This
message verifies that the selftest sequence has been completed. The PASSEDSELFTEST display re
mains until some further action is taken by the operator or some area not tested during the SelfTest is de
tected.

By pressing the clear key, the visual display should change to some message about OVEN TEMP. This
action, with its resulting message, verifies that the keyboard is communicating with the CPU.

Calib and Test (Clear Dot 7)

HPIL Loopback Test This diagnostic test requires that one of the HPIL cables be connected from the OUT
to the IN. The test is then initiated from the keyboard py pressing: By entering this test, 128 frames will be
transmitted from the CPU through the Communications Interface Board. With the HPIL cable installed, the
same word should be transmitted back to the 280 processor, sensed and compared with the transmitted
word. If the comparison verifies correct transmission and reception, a PASSEDSELFTEST message will
be displayed on the instrument's front panel visual display. Note that this is the HPIL SelfTest and is not
the same as the instrument SelfTest done at power tum on.

If a component failure exists in the HPIL circuitry, or if either the Interface Board or HPIL Cable is not prop
erly installed, a FAILED SELFTESTmessage will be displayed.

To leave this mode of testing, press any of the instrument function keys.

Calib and Test (Clear Dot 8) Set PID Controls

Calib and Test (Clear Dot 9) Disp Temp &Demand
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Test Chromatogram Signal Output Test

This diagnostic test is selected from the keyboard by pressing One of the signal selection keys either SIG
1 or SIG 2 and the 9 key on the numeric key pad and the ENTERkey. Test plot mode is confirmed by the
display showing SIGNAL 1 (or 2) TEST PLOT. Pressing SIG 1 (or 2) a second time displays the current
signal level value (which is 0.0 initially). This permits monitoring the output signal.

The test chromatogram, which is permanently stored in the HP 5890 SERIES II, is initiated by pressing the
STARTkey. Each chromatographic cycle consists of three peaks. Each peak Is about 1/10 the height of
the previous peak, with the first (tallest) peak having a height value of about 125 mV at = 0 (+ 1 V ana
log output); halfheight width of this peak is about 0.13 minutes. Each cycle is about 1.5 minutes in length.
The chromatogram will continue to cycle until the STOP key is pressed. The test chromatogram is useful
as a troubleshooting aid in deciding whether a lost or noisy signal observed at a connected integrating or
chart recording device is due to a chromatographic problem (lost sample due to leaks, noise due to a
dirty detector, etc.), versus problems either with the integrating/recording device itself, or in its connecting
cables.

If the test chromatogram does not exhibit any problems at the integrating/recording device, a chromato
graphic problem is likely to exist; if the test chromatogram exhibits noise, or does not appear at all, the
problem is most likely to be hardware related. Check setpoints on both the HP 5890 SERIES II and the
integrating/recording device.
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PARTD FUNCTIONAL SYMPTOMS
This section contains symptoms (other than those that appear on the visual display) that indicate a possi
ble problem. Typically, these types of symptoms can be associated with a specific functional area of the
instrument.

. Zone doesn't heat all other zones OK

With an Ohm meter measure the resistance of the cartridge heater (ShOuld be about 200-220 ohms). With
the power removed this can be measured by removing the J9 connector for INJA, INJB, DETA, and DErB.
To measure the AUX zone remove the J14 connector. The pins are labeled on the main board next to the
appropriate J connector. Replace the cartridge heater if it is open or shorted. If the cartridge heater tests
O.K. and sensor test O.K. (see temperature sensor resistance chart), the problem is in the zone control on
the main board and the main board should be replaced. To measure resistance of sensors remove con
nector P7, sensors are labeled on main PCB.

Zone temperature is unstable.

If Zone will not reach desired temperature or cycles over more then plus or minus 1 degree C then the in
sulation around the zone and the insulation of the oven shell should be examined and additional insulation
added if necessary. Also refer to the operating manual to verify the zone is being used properly(Le., oven
at -50 degrees C, injection port at 100 degrees C). This type of operation will not work.

The Main Board is generally serviced from a replacement aspect, the introduction includes an illustration
of its functional configuration followed by information about its connectors and test points.

Any replacement or space electrical parts that are subject to damage by static electricity will be shipped
in static-protective bags or containers. Be certain to utilize these protective devices when storing items of
this nature.

Generally, since board or module replacement constitutes the majority of electronic repairs, the only elec
tronic test equipment necessary is a quality Volt Ohm Ampmeter.

The HP 5890 Series II GC contains a minimum of four and a maximum of nine electronic boards. The four
boards always installed are one of the AC Power Boards, the Keyboard and Display Board(usually done
as one module), and the Main Board. The actual AC Power Board located in the rear of the instrument be
hind the column oven compartment is one of three possible boards based on the voltage and phase con
figuration of the line. The Keyboard and Display Board are two boards located on the front of the Electron
ics Module. The Keyboard plugs directly into the Display Board. The Main Board is mounted inside the
right side panel of the instrument and occupies most of the space in the Electronics Module. More impor
tantly, the Main Board contains most of the instrument's electronics.

General Description:

The 05890-60015 PC board is a collection of circuits which allow operation of the 5890 Series II gas chro
matograph. The circuits on the new board include power supplies, CPU, NO converter, D/Aconverter,
clocks and general control circuits. (Refer to the main PCB diagrams, pages SVC 1 - 12 and SVC 1 - 13.)

The functions provided by the new PC board are the same as those provided by the original HP 5890A GC
except that components have been added to control an additional heated zone and 2 AC valves. The new
board differs only in its implementation of these functions. The foremost change is the use of a 68 pin
PLCC custom IC which performs the same functions as do 26 TTL IC's on the original 05890-60010 board

Connectors 1 thru 15 are used to connect the Main Board either with the other electronic assemblies within
the instrument or external devices, such as an integrator. (Refer to the main PCB diagrams, pages SVC 1
- 13 and SVC 1 - 14. Refer to appendiX a of this document for information on the main PCB connectors.)
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Gas lIows shown represent typical flow systems. These
examples show functionality and flow distribution and do
not represent all01 the possibilities. Each 1I0w scheme
depends on anumber 01 variables including column
selection, carrier gas make-up, and detector setup.®
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NPD Collector

Active Element

t

I•

Plug

Flow Manllold Block

~m~ili1L:::::t:i~= r:» ON/OFF Valve,~ Capillary Make-up
Gas lillnstalledl
Needle Valve Adjusts
Auxillary Flow

9iEE§l[::::~~~~ ® ON/OFf Valve,p "2 (Hydrogen)

100to 120ml
Adlust Flow via
RegUlators on
the Side Panel

lill]§~~ililillt~c;::::~~~! @ ON/OFf Valve, Air
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Metal a-ring

Gas lIows shown represent lypicaillow systems. These
examples show funcllonalily and flow distribution and do
not represent all of the possibilities. Each flow scheme
depends on a number or variables Including column
selection, earrler gas make-up, and detector setup.

ECO

30to 60ml

---------------- -----





Gas flows shown representlypicaillow systems. These
examples show lunctionalily and 110'11 distribution and do
not represent all01 the posSibilities. Each flow scheme

(,. 70 depends on anumber ofvarIables Including column
') -=- (D . selection. carrier gas make-up. and detector selup.

Anode Purge

Aux (Make-up) Gas

®

®

Purged Anode EGO
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Kalrez O·ring

OWOFF Valve,
Caplllary Make·up
Gas (illnstalled)
Needle Valve Adjusts
Auxiliary Flow

Gal flows shown representlypicaiflow systems. These
examples show lunclionality and flow distribution and do
not represent all of the possibilities. Each 1I0w scheme
depends on a number 01 variables Including column
selection, carrier gas make·up, and detector setup.o

o

FPD

S;TI~~~§t==J r:» Ignitor Button'l: ~ (press toIgnite)

Adjust Flow via
Regulators on
theSide Panel

lliHHtt!£ITtlg2§§BlIlEiillIT{§~±E5illI::::::m~~ @ OWOFF Valve, Air

SVC 1-39





Section 2
INLET COMPONENTS

REPLACING INLET COMPONENTS

There are five inlet options available for the HP 5890 Series II Gas Chromatograph; packed column,
packed column with septum purge, split/splitless capillary, split-only capillary, and Programmable Cool
On-Column capillary (PCOC). Maintenance procedures for all the inlets are given in the following pages.
Procedures are supplied to remove, replace. and/or clean various subassemblies, based on the current
maintenance philosophy. l. e., to allow replacement of the lowest level components applicable for a par
ticular inlet.

Specific part numbers are not given in this section. For all replacement part numbers, refer to Section 5 of
the IPS portion of this document (Inlet Components).

All of the inlets are heated using a heater/sensor setup which consists of at least one heater cartridge and
one sensor cartridge. Heating of the inlet zones is not covered in this section. For information on the
zone heater/sensor systems, refer to Section 6 of the service portion of this document (Zone Temperature).

This document is not meant to provide instruction for first time installation of the inlet options discussed.
Add-on sheets exist for just this purpose. and should be referenced when performing a first time installa
tion.

TABLE OF CONTENTS

REPLACING INLET COMPONENTS SVC 2 - 1

PACKED COLUMN INLET SVC 2 - 2
Remove/Replace Packed Column Inlet " SVC 2 - 2

SEPTUM-PURGED PACKED COLUMN INLET SVC 2 - 5
Remove/Replace Septum-Purged Packed Column Inlet " SVC 2 - 5

SPLIT-ONLY CAPILLARY INLET SVC 2 - 8
Remove/Replace Split-Only Capillary Inlet SVC 2 - 8

SPLIT/SPLITLESS CAPILLARY INLET SVC 2 - 12
Remove/Replace Split/Splitless Capillary Inlet SVC 2 - 12

PROGRAMMABLE COOL ON COLUMN INLET (PCOC) . SVC 2 -16
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Remove/Replace Cooling Fan SVC 2 - 20
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PACKED COLUMN INLET

Remove/Replace Packed Column Inlet

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the inlet(s) to be removed, in
side the column oven, remove the column and
hardware associated with the inlet(s) (liner,
column/liner nuts, ferrules, makeup gas adapter,
etc.).

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

7. Remove the two screws securing the left side
panel along its bottom edge.

8. Slide the left side panel towards the
rear of the instrument and lift.

9. Disconnect the Carrier Gas Inlet which connects
to a fitting either at the EFS, a chemical filter, or a
mass flow controller mounted on the flow panel.

10. Inside the column oven, cap the base of the
inlel.
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11. Remove any insulation from around the top of
the inlet.

12. Use a Pozidriv screwdriver to remove the two
screws securing the inlet and insulation plate to
the instrument. (Depending on the age of the
instrument, the insulation plate may be flat, as
shown at the left, or may be a box, as shown
below.

13. Lift the inlet enough to expose the heated block and heater/sensor wiring.

14. Remove any insulation from around the base of the inlet.

I CAUTION ~

Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

15. Carefully slide the heater and sensor cartridges out of the heated block portion of the inlet.

I CAUTION t
Use caution to avoid sharp bends when bending tubing. Sharp bends may crimp the
tubing.

16. If the inlet is to be replaced, prepare the replacement inlet by pre-bending its tUbing Into orienta

tions similar to that of the removed inlet.

17. Slide the heater and sensor cartridges into the heated block of the inlet being installed.

19. Replace any insulation that was removed from
around the base of the inlet.

18. Carefully install the inlet and insulation plate,
securing it to the instrument with two Pozidriv screws.

19. Replace any insulation that was removed from
around the inlet.

20. Bend the tube running from the installed inlet to
the inlet flow control components so that it lays
within the "U"-shaped channels to the left of the
inlet.
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21. Connect the Carrier Gas Inlet, disconnected in step 9.

22. Install the liner and all other hardware (except the column) removed during step 5.

23. Restore the supply gas pressure.

24. Check for leaks at all of the newly mated fittings.

25. Ensure that the septum is properly installed, and in
good condition.

25. Turnoff the supply gas.

26. Remove the cap/plug from the end of the inlet.

27. Install the column and associated hardware removed
in step 5.

28. Restore the supply gas pressure.

29. Install the left side panel and secure using two screws.

30. Install the injection port cover.

31. Restore power to the HP 5890 Series II.
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SEPTUM-PURGED PACKED COLUMN INLET

Remove/Replace Septum-Purged Packed Column Inlet

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the inlet(s) to be removed, in
side the column oven, remove the column and
hardware associated with the inlet(s) (liner,
column/liner nuts, ferrules, makeup gas adapter,
etc.).

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

7. Remove the two screws securing the left side
panel along its bottom edge.

8. Slide the left side panel towards the
rear of the instrument and lift.

9. Disconnect the Carrier Gas Inlet (labelled "C")
which connects to a fitting either at the EFS, or at
a mass flow controller mounted on the flow pan
el.

10. Disconnect the Septum Purge Outlet (labelled
"P") which connects to a pressure regulator ("IN"
fitting) mounted on the flow panel.

SVC2- 5
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11. Cap the base of the inlet.

12. Remove the two screws in the top of the inlet top
cover (these screws secure the inlet base weld
ment to the inlet top cover).

13. Use a Pozidriv screwdriver to remove the two
screws securing the top cover to the instrument.

14. Lift the inlet top cover off of the inlet.

15. Remove any insulation tram around the top of
the inlet.

16. Lift the inlet enough to expose the heated block
and heater/sensor wiring.

J CAUTION'

Handle the heater and sensor cartridges with
care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are
fragile.

15. Carefully slide the heater and sensor cartridges
out of the heated block portion of the inlet.

16. Lift the inlet out of the instrument.

17. Remove the heated block and heated block
strap from the base weldment by removing two
screws.

18. Remove the top insert weldment and a-ring from
the base weldment.

I CAUTION I
Usecaution to avoid sharpbends when bending
tubing. Sharp bends may crimp the tUbing.

19. If the inlet base weldment is to be replaced, pre
pare the replacement by pre-bending its tUbing
into orientations similar to that of the removed
inlet.

20. Secure the heated block and heated block strap
to the base weldment using two screws.

21. Slide the heater and sensor cartridges into the
heated block of the inlet being installed.

22. Install the top insert weidment and associated
a-ring onto the base weldment, ensuring that the 
a-ring is installed and seated properly.
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34. Install the bottom insulation and bottom insulation
cover on the column oven wall.

35. Tighten the two screws securing the bottom insulation
cover to the column oven wall.

36. Remove the septum nut assembly from the top insert
weldment.

37. Inspect the septum to insure that it is properly
installed and in good condition. Replace if
required.

38. Install the septum nut assembly.

39. Restore the supply gas pressure.

40. Check for leaks at all of the newly mated fittings.

41. Tum off the supply gas.

42. Remove the cap/plug from the end of the inlet.

43. Install the column and associated hardware
removed in step 5.

44. Install the left side panel and secure using two screws.

45. Install the injection port cover.

46. Restore power to the HP 5890 Series II.

33. Inspect the insulation to ensure that it is in good
condition. Replace if reqUired.

31. Loosen the two screws securing the bottom insu
lation cover, inside the column oven.

32. Rotate the bottom insulation cover to free it and
the bottom insulation from the wall of the column
oven.

29. Install the tubes removed in steps 9 and 10.

30. Install the liner and all other hardware (except the
column) removed in step 5.

23. Carefully install the inlet into its inlet opening in the top of the instrument.

24. Replace any insulation that was removed from around the inlet.

25. Install the top cover over the inlet.

26. Secure the inlet to the top cover using two screws.

27. Secure the top cover and inlet to the instrument
using two screws.

28. Bend the tubes running from the installed inlet to
the inlet flow controi components so that they lay
within the "U"-shaped channels to the left of the
inlets.



SPLIT-ONLY CAPILLARY INLET

Remove/Replace Split-Only Capillary Inlet

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and healed zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the inlet(s) to be removed, in
side the column oven, remove the column and
hardware associated with the inlet(s) (liner,
column/liner nuts, ferrules, makeup gas adapter,
etc.).

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

7. Remove the two screws securing the left side
panel along its bottom edge.

8. Slide the left side panel towards the
rear of the instrument and lift.
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9. Disconnect the Carrier Gas Inlet (labelled "C")
which terminates at a fitting either at the EFS, a
chemical filter, or a mass flow controller mounted
on the flow panel.

10. Disconnect the Septum Purge Outlet (labelled
"P") which terminates at the splitless solenoid
valve ("normally closed" fitting) mounted inside
the flow module.

11. Disconnect the Split Vent Outlet (labelled "S")
which terminates at a splitless solenoid valve
(normally "open" fitting) mounted inside the flow
module.

12. Remove any insulation from around the top of
the inlet.

13. Detach and remove the insert assembly from the
shell weldment using a ???-inch wrench.

14. Detach and remove the tubing nut from the fitting
on the shell weldment.

15. Loosen the two screws securing the insulation
cover inside the column oven.

16. Rotate the cover, freeing it from its securing hard
ware, and remove the cover and three pieces of
lower insulation.

17. Remove the reducing nut, flat washer, and
anealed seal, using a 1/2-inch wrench.

18. Use a 3/4-inch wrench to loosen (but not re
move) the retaining nut below the heated block.

19. Use a Pozidriv screwdriver to remove the two
screws securing the inlet to the instrument.

20. Gently putt the inlet up and out of its instrument
cavity.

21. Remove the retaining nut loosened in step 18.

22. Slide the heated block off of the shell weldment.

SHELLWELDMENT

f·· ..... '... j

RETAINING ®
NUT ~t:1

FLAT
WASHER

i ' LOWER

; ':, INSULATION

~LOWER
'/ INSULATION

,COVER

SVC2-9



t CAUTION t
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

23. Carefully slide the heater and sensor cartridges
out of the heated block portion of the inlet.

RETAINING~
NUT ~t::1

I CAUTION ~

Use caution to avoid sharp bends when bending
tUbing. Sharp bends may crimp the tUbing.

24. Remove any insulation from the shell weldment.

25. Remove the liner from the shell weldment.

26. If the inlet is to be replaced, prepare the replace
ment inlet by pre-bending its tUbing into orienta
tions similar to that of the removed inlet.

27. Install the liner in the shell weldment.

28. Install any removed insulation Which wraps
around the tube in the shell weldment.

30. Slide the heater and sensor cartridges into the
heated block of the inlet being installed.

31. Install the heated block onto the stem of the
shell weldment.

HEATER/SENSOR
CABLE ASSEMBLY

l'

HEATED
BLOCK

..... LINER

SHELL
WELDMENT

32. Install the retaining nut on the base of the shell weldment securing the heated block to the shell
weldment.

33. Install any removed insulation around the heated block (within the cavity provided in the shell
weldment).

34. Carefully install the inlet, securing it to the instrument with two Pozidriv screws.

NOTE .

To lessen the possibility of pressure leaks, always Install a new anealed seal, when the
old seal has been removed.

35. Tighten the retaining nut at the base of the shell weldment.

36. Install the reducing nut, flat washer, and anealed seal onto the base of the retaining nut.

37. Install the lower insulation cover and three pieces of lower insulation, inside the column oven.

38. Tighten the two screws which secure the lower insulation cover inside the column oven.
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39. Replace any insulation that was removed from
around the inlet.

40. Bend the tubes running from the new insert as
sembly and split vent tube to the inlet flow con
trol components so that they lay within the
"U"-shaped channels to the left of the inlets.

41. Install the tubes removed in steps 9 through 11.

42. Install the Insert assembly on the shell weldment
and secure using a ???-inch wrench.

43. Install the tUbing nut (and associated split vent
tube) on the shell weldment and secure using a
1/2-inch wrench.

44. Install the liner in the shell weldment.

45. Install a cap or plug on the end of the inlet (in
side the column oven).

46. Restore the supply gas pressure.

47. Check for leaks at all of the newly mated fittings.

48. Tum off the supply gas.

49. Remove the cap/plug from the end of the inlet.

50. Install the column and associated hardware removed in step 5.

51. Install the left side panel and secure using two screws.

52. Install the injection port cover.

53. Restore power to the HP 5890 Series II.
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SPLlT/SPLlTLESS CAPILLARY INLET

Remove/Replace Split/SplitJess Capillary Inlet

WARNING

#
#

#
#

#

PRESS
HERETO
FREE
COVER

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, turn off all gas
supplies.

5. At the bottom of the inlet(s) to be removed, in
side the column oven, remove the column and
hardware associated with the inlet(s) (liner,
column/liner nuts, ferrules, makeup gas adapter,
etc.).

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

8. Slide the left side panel towards the
rear of the instrument and lift.

7. Remove the two screws securing the left side
panel along its bottom edge.
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9. Disconnect the Carrier Gas Inlet (labelled "C")
which terminates at a fitting either at the EFS, a
chemical filter, or a mass flow controller
mounted on the flow panel.

10. Disconnect the Septum Purge Outlet (labelled
"P") which terminates at the splitless solenoid
valve ("normally closed" fitting) mounted inside
the flow module.

11. Disconnect the Split Vent Outlet (labelled "S")
which terminates at a splitless solenoid valve
(normally "open" fitting) mounted inside the flow
module.

12. Remove any insulation from around the top of
the inlet.

13. Detach and remove the insert assembly from the
shell weldment using a ???-inch wrench.

14. Detach and remove the tubing nut from the fitting
on the shell weldment.

15. Loosen the two screws securing the insulation
cover inside the column oven.

SEPTUM
PURGE

SPLIT
VENT

SHELLWELDMENT

E· .. '· - - - .

16. Rotate the cover, freeing it from its securing hard
ware, and remove the cover and three pieces of
lower insulation.

17. Remove the reducing nut, flat washer, and
anealed seal, using a 1/2-inch wrench.

18. Use a 3/4-inch wrench to loosen (but not re
move) the retaining nut below the heated block.

19. Use a Pozidriv screwdriver to remove the two
screws securing the inlet to the instrument.

20. Gently pun the inlet up and out of its instrument
cavity.

21. Remove the retaining nut loosened in step 18.

22. Slide the heated block off of the shell weldment.
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JCAUTION ~

Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

23. Carefully slide the heater and sensor cartridges
out of the heated block portion of the inlet.

RETAINING~
NUT ~tJ

I CAUTION I
Use caution to avoid sharp bends when bending
tubing. Sharp bends may crimp the tubing.

24. Remove any insulation from the shell weldment.

25. Remove the liner trom the shell weldment.

26. If the inlet is to be replaced, prepare the replace
ment inlet by pre-bending its tUbing into orienta
tions similar to that of the removed inlet.

27. Install the liner in the shell weldment.

28. Inslall any removed insulation which wraps
around Ihe tube in Ihe shell weldment.

30. Slide the heater and sensor cartridges into the
healed block of the inlel being installed.

31. Install install the healed block onto the stem of
the shell weldment.

HEATER/SENSOR
CABLE ASSEMBLY

l'

HEATED
BLOCK

..... LINER

SHELL
WELDMENT

32. Inslallthe relaining nut on the base of the shell weldment securing the heated block 10 the shell
weldment.

33. Install any removed insulation around Ihe healed block (within the cavily provided in the shell
weldmenl).

34. Carefully install the inlel, securing it to Ihe instrumentwith two Pozidriv screws.

NOTE

To lessen the possibility of pressure leaks, always Install a new anealed seal, when the
old seal has been removed.

35. Tighten the relaining nut at the base of the shell weldment.

36. Install the reducing nut, flal washer, and anealed seal onto the base of the relaining nut.

37. Install the lower insulation cover and three pieces of lower insulation, inside the column oven.

38. Tighten the two screws which secure the lower insulalion cover inside the column oven.
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39. Replace any insulation that was removed trom
around the inlel.

40. Bend the tubes running tram the new insert as
sembly and split vent tube to the inlet flow con
trol components so that they lay within the
"U"-shaped channels to the left of the inlets.

41. Install the tubes removed in steps 9 through 11.

42. Install the insert assembly on the shell weldment
and secure using a ???-inch wrench.

43. Install the tUbing nut (and associated split vent
tube) on the shell weldment and secure using a
1/2-inch wrench.

44. Install the liner in the shell weldmenl.

45. Install a cap or plug on the end of the inlet (in
side the column oven).

46. Restore the supply gas pressure.

47. Check for leaks at all Df the newly mated fittings.

48. Turn off the supply gas.

49. Remove the cap/plug from the end of the inlet.

50. Install the column and associated hardware removed in step 5.

51. Install the left side panel and secure using two screws.

52. Install the injection port cover.

53. Restore power to the HP 5890 Series II.
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PROGRAMMABLE COOL ON COLUMN INLET (PCOe)

Remove/Replace PCOC Inlet

WARNING

,,
•,,

ON

PRESS
HERETO
FREE
COVER

1/4-INCH
SCREW

AND
WASHER

INJECTION PORT COVER

6. Remove the injection port cover by grasping its
back edge and Iitting it upward.

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the inlet(s) to be removed, in
side the column oven. remove the column and
hardware associated with the inlet(s) (liner,
column/liner nuts, ferrules, makeup gas adapter,
etc.).

8. Slide the lett side panel towards the
rear of the instrument and Iitt.

7. Remove the two screws securing the lett side
panel along its bottom edge.

(
"'--.
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13. Remove the air deflector using a Pozidriv screwdriver to remove the screw securing the air deflec

tor to the inlet weldment.

INSULATION

AUTO
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11. Cap the base of the inlet, inside the column

oven.

12. Remove the auto-injection assembly (or optional
manual injection assembly) by rotating it coun
ter-clockwise). Be careful not to loose the sep
tum, insert, or PCOC insert spring which are in
stalled under the injection assembly.

10. Disconnect the Septum Purge Outiet which termi
nates at the PCOC Purge Regulator, mounted
inside the flow module.

9. Disconnect the Carrier Gas Inlet which termi
nates either at the Forward Pressure Regulator
(for Manual Pressure Control) or the PCOC Pro
portional Control Valve (for Electronic Pressure

Control).



I CAUTION I
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

14. Carefully slide the heater and sensor cartridges out of the heated block portion of the inlet.

15. Use a Pozidriv screwdriver to remove the two screws securing the inlet to the instrument.

16. Lift the inlet enough to expose the heated block.

17. If installed, remove the cryo-blast tube from the inlet weldment.

18. Remove any insulation from around the inlet.

JCAUTION I
Use caution to avoId sharp bends when bending tubIng. Sharp bends may crImp the
tUbIng.

19. If the inlet is to be replaced, prepare the replacement inlet by pre-bending its tUbing into orienta
tions similar to that of the removed inlet.

20. Replace any insulation that was removed from around the inlet.
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21. Bend the tubes running from the installed inlet to
the inlet flow control components so that they lay
within the "U"-shaped channels to the left of the
inlets.

22. Install the tubes removed from the employed
flow controller in steps 9 and 10.

23. If employed, install the cryo-blast weldment
onto the inlet weldment.

24. Secure the inlet to the instrument using two
screws.

I CAUTION I
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

25. Carefully slide the heater and sensor cartridges into the heated block portion of the inlet.

26. Install the air deflector and secure it to the weldment using one screw.

27. Install the injection assembly, septum,PCOC insert spring, and insert (the injection assembly se
cures the other items to the inlet weldment).

28. Install the liner and all other hardware (except the column) removed in step 5.

29. Restore the supply gas pressure.

30. Check for leaks at all of the newly mated fittings.

31. Tum off the supply gas.

32. Remove the cap/plug from the end of the inlet.

33. Install the column and associated hardware removed in step 5.

34. Install the left side panel and secure using two screws.

35. Install the injection port cover.

36. Restore power to the HP 5890 Series II.
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INJECTION PORT COOLING FAN

Remove/Replace Cooling Fan

WARNING

#

••

PRESS
HERE
TO FREE
COVER

~~uuuuuuu

b. Lift the autosampler tray from its mount
ing bracket and set it aside.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

a. Remove the autosampler tray from its
mounting bracket by first simultaneously
lifting and turning the two tray locks
which hold it in position, then sliding the
tray away from the instrument.

c. Remove the autosampler bracket by re
moving the 6 screws securing it to the
Instrument.

NOTE

4. If an autosampler is installed on the instrument, it
will be necessary to remove it and its mounting
bracket to .allow removal of the left side cover as
follows:

If an autosampler Is Installed, the Injection
port cover will not be present.

3. Remove the Injection port cover by grasping its
back edge and lifting it upward.
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RIGHT SIDE PANEL

SCREW --...~

FAN
SHROUD

ELECTRONICS
CARRIER TOP
COVER

I CAUTION I
WHEN DISCONNECTING A PLUG, PULL ON
THE PLUG NOT ON ITS WIRES. PULLING ON
THE WIRES MAY CAUSE BREAKAGE.

10. Disconnect connector P7 from its receptacle by
pUlling it straight off. (Heated zones correspond
ing to sensor lead locations are labeled to the
right of the P7 connector receptacle on the main
PCB.)

6. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

8. Remove the PCOC fan cover by
removing the two screws securing it to the instru
ment. (Removal of the fan cover frees the fan.)

9. Trace the fan power wires to there destination at
connector P7 on the main PCB (expOSed right
side of instrument).

7. Remove the back cover of the
instrument by removing four
screws and sliding the cover
off of the rear of the instrument.

5. Remove the electronics carrier top cover.
-::--~---..,/

o

00 2
00 4

DO 5 00 6
7 00 8
9 00 10

D 11 00 12
13 00 14o P7_

OVEN
DETA
DETB
INJA
INJB
AUX
FAN+
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11. Use the lance release tip of an AMP pin extrac
tion/lance reset tool (8710-1542) to remove the
appropriate pins from connector P7. (The tool
ieatures a lance release tip and a lance reset tip.
The lance release tip is used to depress the pin
locking lance to extract the pin from a connector.
The lance reset tip positions a locking lance to
its properheight to ensure retention of the pin in
the connector.)

BACK OF
HOUSING

INSERT TIP
HERE

(BACK OF
CAVITY)

CON~
(TYPICAL)

EXTRACTION
LANCE RESET

TOOL

\ LANCE
RELEASE

TIP

CONTACT
(TYPICAL)

RECEPTACLE
BOX (TYPICAL)

13. Insert the pins tor the replacement ian into their
appropriate locations in the plug, making sure
the locking lance on each pin seats into its hole
through the side of the plug.

12. Prepare the pins corresponding to the replace
ment fan by adjusting their locking lances using
the lance reset portion of the tool.

14. Gently pUll on the wire to ensure that the pin is
locked in the connector. LOCKING

LANCE
CAVITY15. Insert connector P7 into its corresponding

receptacle on the main PCB.

16. Install the new fan and fan cover and
secure using two screws.

18. Install the right side panel and secure using
four screws.

17. Install the rear panel and secure it to the
instrument using four screws.

19. Install the electronics carrier top cover.

20. Ii removed, install autosampler and associated bracketry.

21. Install the injection port cover.

22. Restore power to the instrument.
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Section 3
FLOW/PRESSURE CONTROL
COMPONENTS

FLOW/PRESSURE CONTROL COMPONENTS
Flow and pressure control components include pressure regulators, pressure gauges, mass flow control
lers, capillary solenoid valves, detector-flow manifold blocks, and the Electronic Flow Sensor (EFS) mod
ule. There are many options available for the HP 5890Series II. Maintenance procedures for the most
common items found in the instrument. Procedures are supplied 10 remove, replace, and/or clean various
subassemblies, based on the current maintenance philosophy, i. e., 10 allow replacement of the lowest

level components applicable for a particular assembly.

Specific part numbers are not given in this section. For all replacement part numbers, refer to Sections 3
and 4 of the IPB portion of this document (Detector Flow Manifold Assemblies and Injection Port Flow/

Pressure Control Modules, respectively).

This document is not meant to provide instruction for first1ime installation of any of the options discussed.
Add-on sheets exist for just this purpose, and should be referenced when performing a first time installa

tion.

TABLE OF CONTENTS

FLOW/PRESSURE CONTROL COMPONENTS SVC 3 - 1
PCOC EPC/MPC Troubleshooting SVC 3 - 2
Remove/Replace Inlet Flow Control Components SVC 3 - 5
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Remove/Replace Electronic Pressure Control (EPC) Components SVC 3 - 11
Remove/Replace Manual Pressure Control (MPC) Components SVC 3 - 14
Remove/Replace EPC/MPC Pressure Control PCB SVC 3 - 17
Typical Switch Settings for EPC/MPC PCBs .. , .- SVC 3 - 18
Replace Electronic Flow Sensor Module , SVC 3 - 19
Electronic Flow Sensor (EFS) Calibration ....................•..... SVC 3 - 22
Setting the ZERO Calibration Value SVC 3 - 22
Setting the GAIN Calibration Value SVC 3 - 23
Entering Specific ZERO and GAIN Values SVC 3 - 24
Replacing/Repairing a Flow Manifold Block SVC 3 - 25
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PCOC EPC/MPC TROUBLESHOOTING

The Programmable CoolOn Column (PCOC) injection port is designed to allow the injection syringe to
admit sample directly into the capillary column(320, 200, 100 micron id). This is accomplished by the use
ot an insert which serves to align the syringe with the capillary column and make a seal with both the col
umn and the syringe needle. Maximum sample volumes are smaller compared with other inlets, typically
in the range at 0.5 microlitre to 2.0 microlitre. The ideal volume depends on the column id, the compatibil
ity ot the sample solvent and the stationary phyase, sample concentration, stationary phase film thick
ness, and column flow rate. Usually the smaller the sample the better, providing that sensitivity require
ments are met.

The Programmable CoolOn Column injection port operates by forward pressure control at the inlet and
the inclusion of a preset toward pressure contolled septum purge vent carries septum bleed out to vent.

A typical example of pressure setting and associated flows would be: 50psi for the carrier with a setting ot
10 to 20psi in the injection port. This will also yeild a 10 to 20 m!/min septum purge vent flow.

Expected ranges of operation follow:

Temperature Control

Range: Ambient +4 Degrees C to 450 Degrees C
Temperature Programming: 0 to 100 Degrees c/minute
Typical Cooling Rate:

oven fan only(Standard) 10.5 mins
C02 Cryo Blast 7.5 mins
LN2 Cryo Blast 4.5 mins

Oven Track Mode(Standard): Injection prot temperature is adjusted real time to lead oven temperature pro
gram by 3 Degrees C.

Pressure Control

Range: 1 to 100 psi
Flow range(dependent on column): 10-250 ml/min
Pressure Programming: 0.Q1 to 99psi/minute
Retention Time Reproducibility 0.001 - 0.004 minutes.*

*Average performance for C10 - C40 hydrocarbon mixture. Most compounds 0.001 - 0.002
minute
Repeatability of Set Point Values <0.050psi(0.35kPa)
Stability over 72 hours <0.060 psi (0.42kPa)
Pressure Noise (high frequency) < 0.025psi (0.17kPa)
Average Linearity(2-80psi) <O.loopsi (0.7kPa)
Midrange Accuracy(20-40psQ <0.050psi(O.35kPa)

.Pressure recovery after system disturbance

Repeatability at set point value agter septum change and 5-minute equilibration
1. Manual Pressure Control: 0.1-0.2psi(0.7-1.4kPa)
Electronic Pressure Control: 0.050psi(0.35kPa)

Manual Pressure Control 1 minute to 99%
12 hours to 100%

Electronic Pressure Control 1 second to 99%
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Safety Shutdown (Standard): If the system is unable to reach or maintain pressure set point value after 45
seconds the following 3 things happen. The alarm relay is triggered and the alarm sounds immediately.
Pressure Control Valve shuts off all but a few ml/min of flow (bypass flow still permitted). The oven and all
heated zones are shut down.

This is a Fatal Error. The only way to recover is to power cycle the GC. If the leak has not been fixed, the
same sequence will repeat.

The Column head pressure may be controlled by either of two systems, Manual Presure Control (MPC) or
Electronic Pressure Control (EPC)

The MPC in an uncomplicated system consisting of 1) a manually adjustable forward pressure regulator
which sets the pressure in the inlet and 2) a factory preset forward pressure regulator allowing 10 to 20
ml/min to escape to vent pUlling septum bleed with it.

Possible failures could include pluged restrictor in the inlet to the FPR. This would prevent the inlet from
reaching pressure setpoint. The FPR could be stuck open allowing the injection port to go to the same
pressure as the source gas tank. It could be stuck in the closed position preventing the injection point
from reaching the setpoinl. Leaks in any of the tUbing connections would also prevent the injection port
from reaching or maintaining pressure setpoinl. Leaks at the Septum, Column fitting, Septum Purge Con
trol, Column Head Pressure gage or Purge Vent restrictor could also make injection port pressure control
difficult. These leaks shoUld be checked by capping off the injection port or suspected part to isolate it
rather then using soap solution leak detection fluid.

The EPC uses a digitally controlled proportional control valve and electronic presssure transducer to per
form the same functions as the MPC's manual forward pressure control and column head pressure gage.
One additional feature of the EPC is a bypass flow line designed to protect the column with a small flow
(.1 to 3 ml/min) in the event that the proportional control valve or electronics would fail. The same plug
ging or leak considerations as the MPC apply with the addition of the possiblity of electronic failures to
either the proportional valve, pressure transducer or electronic control board. These will be verified by
substitution.

Symptoms and possible causes

Not enough pressure.

1. Septum leaks or is missing
2. Column is broken
3. Column ferrule seal leaks
4. Gas supply is off
5. Supply pressure may not be achieveable with the column is use.

Pressure goes to 0 or max.

1. Configuration is wrong

Not Ready light flickers
(oscillating pressure)

1. Septum and/or column connection leaks.
2. Pressure set higher than the operating limit

Not Ready light flickers
(oscillating temperature)
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1. Configuration is wrong
2. Inlet temperature equilibration time too short.

Pressure and Temperature are not controllable

Configuration is wrong

No flow and high zero

1. Pressure transducer probably defective.

Background Zero < 6psi

1. Possible problem with either EPC pressure transducer or EPC control bd.

SVC3-4
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Remove/Replace Inlet Flow Control Components

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

o FLAME IONIZATION (FID) AND NITROGEN
PHOSPHOROUS (NPD) DETECTORS USE
HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS
SOURCE BEFORE REPLACING ANY FLOW
COMPONENTS.

NOTE

RED 0 VISIBLE

~~~~~ ~U~uuuu -:;J
ON

•••
II

II

This procedure applies to the packed, purged packed, spJit/splitiess, and split only
Inlets. Separate procedures exist for removal/replacement of the PCOC Electronic
Pressure Control (EPC) flow module and the PCOC Manual Pressure Control (MPC)
flow module. A separate procedure also exists for replacement of the spllt/splltless
capillary Inlet solenoid valve.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

6. Remove the two screws securing the left
side panel along its bottom edge.

7. Slide the left side panel towards the rear
of the instrument and lift.

8. Disconnect plumbing fittings as necessary to
remove the flow module from the instrument.
(The hydrogen lines are painted red at their
ends. Remember which line is installed at each
fitting; draw a diagram ifnecessary.)
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9. Remove two nuts securing the flow module to
the mainframe (one next to the pressure gauge,
and one at the lower edge of the module).

10. Once the flow module is clear of the instrument,
replace the flow control component desired.

I CAUTION I
When connecting lines and fittings, ensure that
all a-rings are properly Installed.

11. Install the flow module in the instrument.

12. Connect the plumbing removed in step 8.

13. Restore all gas supplies.

14. Leak check all installed fittings.

FLOW MODULE BRACKET (TYPICAL)

15. If the system is leak-free, install the left side panel and secure using two screws.

16. Restore power to the instrument.
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Remove/Replace Split/Splitless Capillary Inlet Solenoid Valve

",
WARNING

#
#

•#
#

RIGHT SIDE PANEL

J'2~~~ SCREWS

111111111111111111

»: 1111111111
8. Slide the rear cover towards the rear of the instrument. II111I1

9. Remove the electronics carrier top cover •
(above the signal cable plugs and receptacles .""
to expose the top edge of the
TCD detector PCB).

10. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

6. Slide the left side panel towards the rear
of the instrument and lift.

7. Remove the four screws securing the rear
cover to the instrument.

o HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

o FLAME IONIZATION (FlO) AND NITROGEN
PHOSPHOROUS (NPD) DETECTORS USE
HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS
SOURCE BEFORE REPLACING ANY FLOW
COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Remove the two screws securing the left
side panel along its bottom edge.
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11. Locate the solenoid valve (on the flow control bracket at the lower left side of the instrument).

12. Disconnect all plumbing from the solenoid valve. (Label the tUbes, noting the valve fittings to
which they connect, to facilitate easy assembly.

13. Loosen the two screws securing the solenoid valve to the flow control mounting bracket

14. Remove the solenoid valve from the flow control bracket.

15. Install the replacement solenoid valve in the same location and orientation as the old one.

16. Secure the solenoid valve to the flow control bracket by tightening two screws.

17. Trace and free the solenoid valve electrical leads along their path to the P8 connector at the upper
right corner of the main PCB.

18. Route the leads for the new solenoid valve along the same path, securing them with plastic wire
ties.

\ r=-=:-
1 DO 2
3 DO 4

DD 5 DO 6
7 DO 8
9 DO 10

D
11 DO 12

. 13 DO 14

OPa
-

IGN
VLVA
VLVB
FLAP
FLAP
FLAP
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I CAUTION ~

When removing a connector from a receptacle, pull on the connector not on its wires.
Pulling on the wires may cause breakage.

19. Disconnect connector P8 from its associated connector on the main PCB by pUlling it straight Out.

20. The solenoid valve leads are connected to either
the VLVA or VLVB outputs of connector P8. Use
the lance release tip of an AMP pin extraction!
lance reset tool (8710-1542) to remove the ap
propriate pins from connector P8. (The tool fea
tures a lance release tip and a lance reset tip.
The lance release tip is used to depress the pin
locking lance to extract the pin from a connector.
The lance reset tip positions a locking lance to
its proper height to ensure retention of the pin in
the connector.)

BACK OF
HOUSING

INSERT TIP
HERE

(BACK OF
CAVITY)

CON~
(TYPICAL)

EXTRACTION
LANCE RESET

TOOL

\ LANCE
RELEASE

TIP

21. Prepare the pins corresponding to the replace
ment sensor cartridges by adjusting their locking
lances using the lance reset portion of the tool.

22. Insert the pins for the replacement sensor lrno
their appropriate locations in the plug, making
sure the locking lance on each pin seats into its
hole through the side of the plug.

CONTACT
(TYPICAL)
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23. Gently pUll on the wire to ensure that the pin is locked in the connector.

24. Insert connector P8 into its receptacle by pressing it straight in until it bottoms.

I CAUTION I
When connectlng lines and fittings, ensure that all a-rings are properly Installed.

25. Connect the plumbing to the new valve.

26. Restore gas supplies to the instrument.

27. Check for leakage at all installed fittings.

28. If the system is leak-free, verify operation of the spliVsplitless system by operating the solenoid
valve via the keyboard.
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Remove/Replace Electronic Pressure Control (EPC) Components

. .
~WARNING
~ ~'" - ,~

ON
,,,,,

RED 0 VISIBLE

~~~~~~~~uuu ..:;J

~
#~ peoc

~ PURGE
VENT

PROPORTIONAL
, CONTROLVALVE

SEPTUM
PURGE
REGULATOR

11. Loosen the two screws securing the proportional
control valve to the EPCflow control bracket.

12. Carefully slide the proportional control valve out
of the EPC flow control bracket to provide ac
cess to the screw securing the bracket to the
instrument flow carrier.

9. Remove the two 7-mm nuts securing the EPC
flow control bracket to the front of the instrument.

10. Remove any hardware attached to the PCOC
purge vent.

8. Remove the plastic M8 nut securing the septum
purge outlet from the inlet to the septum purge
regulator.

7. Disconnect the tUbing nut from the PCOC propor
tional control valve.

6. Slide the left side panel towards the rear
of the instrument and lift.

o HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

o FLAME IONIZATION (FID) AND NITROGEN
PHOSPHOROUS (NPD) DETECTORS USE
HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS
SOURCE BEFORE REPLACING ANY FLOW
COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, turn off all gas
supplies.

5. Remove the two screws securing the left
side panel along its bottom edge.
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13. Remove the nut securing the PCOC purge regulator to the EPC flow bracket.

D~~
".~

EPCFLOW I
BRACKET I

-, /»
,..////---

TO PRESSURE CONTROL PCB

I I
I I

t
PROPORTIONAL
CONTROLVALVE

NOTE

14. Remove the screw securing the EPC flow control bracket to the instrument flow carrier (which was
previously obscured by the proportional control valve).

15. Carefully remove the EPC flow control bracket,
and all components attached to it, from the side
of the instrument. Use caution not to damage
the tubing running to the inlet.

18. Remove the EPC cable from the EPC sensor
PCB and the connector receptacle on the pro
portional control valve.

17. Remove the proportional control
valve and valve transducer braze
ment from the EPC flow control
bracket.

19. If the EPC sensor PCB is to be
replaced, remove it by removing the
two nuts securing it to the EPC flow
control bracket.

Steps 20 through xx refer to disassembly
of the various components attached to the
proportional control valve. SkIp to step xx
If you wish to skip this.

20. Remove the two screws securing the sealer plate
to the proportional control valve.

21. Remove the carrier input line from the fitting
housing.

~~~~ESDUCER ~SCREWSK~
BRAZEME~NT ~IV 'SCREWS

~ t "" SEALERPLATE

~
~ O-RING

o 0 ~ O-RI~ FiniNG
HOUSING

PROPORTIONAL
CONTROLVALVE
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22. Remove the two screws securing the fitting housing to the proportional control. (This will free the
valve transducer brazement from the proportional control valve.)

VALVE SCREWS

TRANSDUCER ~

BRAZ~EM~

O-Rl~ FITTING
HOUSING

PROPORTIONAL
CONTROL VALVE

23. Remove the four screws securing the inlet bypass clamp to the proportional control valve.

24. Replace any damaged or suspect components (particularly o-rings).

O-RING

RESTR1CTOR

PCOC INLET BRAZEMENT

INLET BYPASS
CLAMP

SCREW

I CAUTION'

When connecting lines and fittings, ensure that"all o-rings are properly Installed.

25. Assemble the EPC components in the reverse order of disassembly.

26. Restore all gas supplies.

27. Leak check all installed fittings.

28. If the system is leak-free, install the left side panel and secure using two screws.

29. Restore power to the instrument.
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Remove/Replace Manual Pressure Control (MPC) Components

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

o FLAME IONIZATION (FID) AND NITROGEN
PHOSPHOROUS (NPD) DETECTORS USE
HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS
SOURCE BEFORE REPLACING ANY FLOW
COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Remove the two screws securing the left
side panel along its bollom edge.

6. Slide the left side panel towards the rear
of the instrument and lift.

7. Disconnect plumbing fillings as necessary to
remove the flow module from the instrument.
(The hydrogen lines are painted red at their
ends. Remember which line is installed at each
filling; draw a diagram if necessary.)
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8. Remove two nuts securing the flow module to
the mainframe (one next to the pressure gauge,
and one at the lower edge of the modUle).

9. Remove the screw securing the flow module to
the instrument flow carrier.

10. Once the flow modUle is clear of the instrument,
replace the flow control component desired.

I CAUTION ~

When connecting lines and fittings. ensure that
all o-rings are properly Installed.

11. Assemble the MPC components in the reverse
order of disassembly.

12. Restore all gas supplies.

13. Leak check all installed fittings.

14. If the system is leak-free, install the left side
panel and secure using two screws.

15. Restore power to the instrument.
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Remove/Replace EPC/MPC Pressure Control PCB

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME IONIZATION (FID), NITROGEN PHOSPHOROUS (NPD), AND FLAME
PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE
ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE REPLACING ANY
FLOW COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Tum off all gas supplies.

4. Remove the electronics carrier top cover.

5. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

ELECTRONICS
CARRIER TOP
COVER

I CAUTION I.
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.
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6. Disconnect any cables which are connected to the pressure control PCB.

7. Remove the pressure control PCB from the right side of the instrument by grasping it in the center
area along its outer edge and pulling it straight out.

8. Install the pressure control PCB by sliding it into its mounting location on the main PCB.

9. Restore all gas supplies to the instrument.

10. Install the right side panel and secure using four
screws.

11. Install the electronics carrier top cover.

12. Restore power to the HP 5890 Series II.

~DlT[rrn~rroono 0
JJO_OUO 0
iiOOD
rnf10~
~~-~~-OO
~:;Do 0

o '§'~Eai;?

PRESSURE CONTROL
PCB (TYPICAL)
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o

o

§~WN:.:::J- CHOICE OF PID CONSTANTS

B~8~~ :::»- FORWARD PRESSURE/BACK PRESSURE
8WNJ- ENABLE/DISABLE EPC

TYPICAL SWITCH SETTINGS FOR EPC/MPC PCBs
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Replace Electronic Flow Sensor Module

WARNING

ON

ELECTRONICS
CARRIER TOP
COVER

6. Slide the left side panel towards the rear
of the instrument and lift.

1
1111111111

1111111
~. 11 11111111

8. Slide the rear cover towards the rear of the instrument. 111I1I1

9. Remove the electronics carrier top cover
(above the signal cable plugs and receptacles ~
to expose the top edge of the
TCD detector PCB).

10. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

7. Remove the four screws securing the rear
cover to the instrument.

4. When the heated zones are cool, tum off all gas
supplies..

5. Remove the two screws securing the left
side panel along its bottom edge.

o HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

o FLAME IONIZATION (FID) AND NITROGEN
PHOSPHOROUS (NPD) DETECTORS USE
HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS
SOURCE BEFORE REPLACING ANY FLOW
COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.
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11. Disconnect the EFS tUbing from their connection
sites at the tUbing ends. (Label the tubes as to
their respective flow channel ('W' or "B")
to ensure an identical connection to the replace
ment EFS module.)

12. Free the EFS module by removing two screws.
The module can then be removed from its com
partment in the side of the instrument.

13. Remove the connector from the EFS. Notice the
locking tab at each end of the plug. Release the
locking tabs and pull the plug straight out from
its receptacle.

o

!it..1. - MIMJ _

o

o

I CAUTION I
WHEN DISCONNECTING A PLUG, PULL ON THE PLUG NOT ON ITS WIRES. PULLING
ON THE WIRES MAY CAUSE BREAKAGE.

14. Remove the EFS module from the instrument.

15. Install the replacement EFS module in its compartment.

16. Secure the EFS module to the Instrument using two screws.

17. Connect the plumbing to 1he EFS module.

18. Restore the gas supply to the instrument module (both channels, 'W' and "B"), and check for leaks
at all installed fittings.

19. If the system is leak-free, replace the cover and panels and restore power to the instrument.
Check that the EFS is operational by displaying the flow rate for each channel ("Pc..' and "B") on the
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display board and also verify the value with a bubble flow meter. It is suggested that the flow rate
through each channel be different, in order to verify that the plumbing for the two channels has not
been "cross-connected."

20. If a flow rate value for either channel is displayed which does not correspond to the value ob
tained using a bubble flow meter, leak-test the entire system. If the system is completely leak
free, the EFS may require calibration.
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Electronic Flow Sensor (EFS) Calibration

Electronic flow sensor (EFS) calibration may be performed any time to ensure displayed flow rate accu
rately represents real gas flow rate through the sensor. The EFS is factory calibrated for four standard
gases, H2, He, N2, and Ar/CH4, within the flow rate range of 0 to 100 ml/min. This covers the majority of
chromatographic applications.

Two situations where it would be appropriate to perform recalibration would be where a nonstandard gas
is to be used (e.g., something OTHERthan H2, He, N2, or Ar/CH4), or if flow rates in excess of 100 mllmin
are to be used.

EFS calibration requires setting two values for a given flow channel-first, the ZERO value (defined with NO
flow through the given flow channel) and then the GAIN value (calculated, based upon a measured flow
rate value).

WARNING

IF CALIBRATION IS BEING PERFORMED FOR H2, OBSERVE PROPER SAFETY
PRECAUTIONS TO PREVENT A FIRE OR EXPLOSION HAZARD.

Prior to performing the calibration procedure, the following must be done:

• The instrument must be on for at least one hour for thermal equilibration of the EFS.

• Since gas flow through the channel to be calibrated will be interrupted, detectors should be
tumed off (particularly an NPO or TCO! ), and the oven cooled to ambient temperature (to pro
tect columns).

• A flow measuring device is required, accurate to better than 1 ml/min.

• The EFS is calibrated to measure volumetric flow at standard temperature and pressure.
Flows measured at ambient temperature with a bubble flow meter will have to be converted
from ambient temperature and pressure to standard temperature and pressure.

Preparation

1. Access the EFS by removing the left side panel; remove two screws along its lower edge, slide
the panel toward the rear of the instrument, and then lift.

2. Through the keyboard, select CALIS AND TEST mode, function 2:

GAIN A is displayed, followed by two values: the observed flow rate through Channel A, and the current
GAIN calibration value for Channel A.

Setting the ZERO Calibration Value

The ZERO calibration value MUST be set with NO gas flow through the channel being calibrated.

1. PressQEii'iD : FLOW A ZERO is displayed, followed by a value (the current ZERO calibration
value for EFS Channel A). Note that Channel A is assumed by default; if channel B is to be cali
brated instead, press CD .
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2. DISCONNECT the gas source to the particular flow channel being calibrated. DO NOT trust an
on/off valve, pressure regulator, or mass flow controller to be an effective shutoff device; ANY gas
flowing through the EFSwill invalidate the ZERO calibration value. Disconnect the source at any
convenient point (e.g., at the connection of the supply line into the instrument).

3. Locate the EFSmodule and note its labelling: CHANNEL NCHANNEL B, IN/OUT. For the channel
being calibrated, locate and disconnect its OUT fitting; use two wrenches in opposition to prevent
twisting the tubes.

4. Install the EFS flow-measuring adapter (Part No. 05890-80620) into the female OUT fitting to the
EFS module. Connect a bubble flow meter to the adapter.

5 Allow ample time (up to 1/2-hour) for residual gas within connected plumbing to bleed off. Verify
that absolutely NO flow is observed at the connected bubble flow meter.

6. Assuming there is no gas flow through the channel being calibrated, pressCEiffEiQ at the key
board. This updates the ZERO calibration value.

Setting the GAIN Calibration Value

After the ZERO calibration value is set at zero flow rate through the given channel, the GAIN calibration
value must be set, based upon a measured flow rate.

1. At the keyboard, press c::E§E) : GAIN A (or GAIN B) is displayed, followed by two values (the
observed flow rate through the channel, and the current GAIN calibration value for the channel).

2. Connect the gas supply to the channel being calibrated. DO NOT connect the OUT fitting for the

particular channel.

3. Using a suitable flow-measuring device (accurate to better than 1 ml/min) connected at the OUT
fitting for the given channel, adjust flow through the channel so measured flow rate is approxi
mately in the middle of the range to be used. For example, if the range of flow rates to be used is
between 50 and 150 ml/min, measured flow rate should be adjusted to about 100 mljmin.

• PresstTiiMf) to access the timer function.

• After obtaining the desired flow rate, press C§@ii) 8 m CEiffEiQ :to retum to setting
the GAIN value.

• EFS channel A is assumed. Press CD if Channel B is being calibrated.

4. Allow ample time for the flow rate to equilibrate (no drift should be observed).

5. Assuming no drift in measured flow rate, note the flow rate value at the connected flow-measuring
device. Enter this measured value through the keyboard:

Measured Value

Upon pressing (ENTER) ,CALIBRATING is displayed.

6. After a short time, GAIN A (or GAIN B) is again displayed, followed by the observed flow rate and
a new GAIN calibration value based upon the measured flow rate.
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NOTE

The displayed flow rate value should nowbe quite closeto the measured flow rate value.
If not, drift may have occurred. If drift occurs, the process should be repeated.

7. This completes EFS calibration. Remove the flow-measuring adapter, connect the channel OUT
fillings (use two wrenches in opposition to avoid twisting tubes), replace the left side panel, and
restore the instrument to service.

Entering Specific ZERO and GAIN Values

Calibration values for ZERO and GAIN should be recorded when a particular channel Is calibrated. They
can then be reentered through the keyboard if necessary, without repeating the entire calibration proce
dure.

To enter specific ZERO and GAIN calibration values:

1. Select CALIB AND TESTmode, function 2:

GAIN A (or GAIN B) is displayed, followed by two values (the observed flow rate through the channel and
the current GAIN calibration value for the channel).

NOTE

Note that Channel A Is assumed by default. If Channel B Is to be calibrated Instead,
press CD .

2. Enter the desired GAIN calibration value, preceded by 0 :

o is ne-cessaryto signify entry of a GAIN calibration value, rather than a measured flow rate.

3. Press QEiiOJ : FLOWA ZERO is displayed, followed by a value (the current ZERO calibration
value for EFS Channel A).

Note that Channel A is assumed by default. If Channel B is to be calibrated instead, press CD .

4. Enter the desired ZERO calibration value:

Note that altemately pressing QEiiOJ or ("FlOW) displays either the ZERO calibration value or
the GAIN calibration value for the given channel (A or B).
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Replacing/Repairing a Flow Manifold Block

Each detector requires a flow manifold block for gas control. There are various types of blocks, depend
ing upon the particular detector, and upon whether or not capillary makeup gas is also to be supplied to

the detector.

:"WARNING·
. .

#

•
#

AIR

IGNITOR
CONNECTORS

11. Disconnect the detector supply gas tubes.

10. Remove the outlet filting plate from the side of
the flow block by removing the screw securing it
to the block.

When removlng the FlO or FPD Ignitor
connectors, pUll on the plug not on its wires.
Pulling on the wires may cause damage.

9. On an FID or FPD block, disconnect the ignitor electrical
connections..

8. Disconnect all plumbing from the block.

7. Slide the left side panel towards the rear
of the instrument and lift.

6. Remove the two screws securing the left
side panel along its bottom edge.

4. When the heated zones are cool, tum off all gas
supplies.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

J CAUTION ~

o HAZARDOUS VOLTAGES ARE PRESENalN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

o FLAME IONIZATION (FlO) AND NITROGEN
PHOSPHOROUS (NPD) DETECTORS USE
HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS
SOURCE BEFORE REPLACING ANY FLOW
COMPONENTS.

1. Set the main power line switch to the off position.
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12. With a Pozidriv screwdriver, remove the mounting screw from the rear of the block. (The block
must be removed from the rear of the instrument.)

FRONT CLAMPING
PLATE

FIO/FPO IGNITION

NEEDLE VALVE
ASSEMBLY

WELDMENT

REAR CLAMPING PLATE

13. Install the new block on the flow panel from the rear of the instrument. The block fits on the panel
over two standoffs, in only one direction.

14. Replace the mounting screw on the block and tighten it firmly.

15. Connect the plumbing on the rear of the block. The fittings are labelled on the block. In addition:

• On an FID/NPD. replace the hydrogen and air tubes. The hydrogen tube (painted red) con
nects to 'the lower fitling. The gas tube retainer fits properly only when the hydrogen and air
tubes are installed correctly.

• On an FID or FPD block. connect the ignitor leads. (The leads may be reversed without con
sequence.)
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16. Restore the gases supplied to the system and leak check all installed fittings.

17. If the system is leak-free, reinstall panels and covers and restore power.
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Section 4
DETECTORS

REPLACING DETECTOR COMPONENTS

There are five detector options available for the HP 5890 Series II Gas Chromatograph; Thermal
Conductivity (TCD), Flame Ionization (FlO), Nitrogen-Phosphorus (NPD), Electron Capture (ECD), and
Flame Photometric (FPD). Maintenance procedures for all the detectors are given in the following pages.
Procedures are supplied to remove, replace, and/or clean various subassemblies, based on the current
maintenance philosophy, i. e., to allow replacement of the lowest level components applicable for a par
ticular detector.

Specific part numbers are not given in this section. For all replacement part numbers, refer to Section 2 of
the IPS portion of this document (Detector Options).

All of the detectors are heated using a heater/sensor setup which consists of at least one heater cartridge
and one sensor cartridge. Heating of the detector zones is not covered in this section. For information on
the zone heater/sensor systems, refer to Section 6 of the service portion of this document (Zone Tempera
ture).

This document is not meant to provide instruction for first time installation of the detector options dis
cussed. Add-on sheets exist for just this purpose, and should be referenced when performing a first time
installation.

TABLE OF CONTENTS
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Remove/Replace NPD Aclive Element Power Control SVC 4 - 38
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1. No signal output to eldernal a. Improper keyboard or elder- 1. Refer to operation and refer-
data handling device (l.e., nal device operation, or im- ence manuals as well as
integrator, etc.). proper cabling. the manuals for the eldernal

device.

2. Strange chromatograph out- a. Faulty detector PCB. 1. Replace detector PCB.
put. Test chromatogram is 2. If problem persists, install
ok. original detector PCB and

refer to probable cause b.

b. Faulty main PCB. 1. Replace main PCB.

3. Strange chromatograph out- a. Faulty signal cable. 1. Disconnect signal cable
put. Test chromatogram is and run the instrument self-
not ok. test.

2. If "FAULT: DAC 1 TEST" is
indicated, suspect faulty
main PCB. Otherwise, sus-
pect a faulty cable or elder-
nat device.

4. Instrument has two detec- a. Faulty detector PCB. 1. Swap detector PCBs.
tors installed but only rec- 2. If problem persists, swap
ognizes one. back original detector PCBs

to starting configuration and
refer to probable cause b.

3. If problem follows the
swapped PCB, replace the
suspect PCB with a known
good PCB.

b. Faulty main PCB. 1. Replace main PCB.

5. FID will not ignite. a. Improper operation. 1. Refer to operation and refer-
ence manuals to ensure
that proper type, quality,
and flow of gases are being
used.

b. Faulty ignitor switch on flow 1. Replace Ignitor switch on
manifold. flow manifold (refer to Sec-

tion 3 of this document).

c. Faulty ignitor. 1. Replace ignitor (refer to
Section 4 of this document).

Detector Troubleshooting

Corrective Action
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THERMAL CONDUCTIVITY DETECTOR (TCD)

The main portion of the TCD detector is a heated block into which a heater cartridge and two sensor car
tridges are installed. In addition to the standard heater and sensor cartridges, a second sensor cartridge
(referred to as the delta-t cartridge) is employed which is connected to the TCD detector PCB. If the de
tector requires replacement, the entire assembly is replaced as a unit.

Remove/Replace TeD Detector Weldment

WARNING

3. Allow time for the oven and heated zones to cool.

2. Disconnect the power cable from its receptacle.

,,,,,
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HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

4. When the heated zones are cool, turn off all gas
supplies.

5. At the bottom of the detector(s) to be removed,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column!liner nuts, ferrules, makeup gas adapt
er,etc.).

6. If the detector is not going to be replaced with a
new detector, cap the detector base.

7. Lift the hinged top cover at its front edge,

9. If the detector is not going to be replaced with a
new detector, cap the TCD vent port on the top of
the detector. (This will not be required on a se
ries connected TCD.)

8.
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STRIPPED END
OFTCD

FILAMENT LEAD

10. Remove the electronics carrier top cover
(above the signal cable plugs and receptacles
to expose the top edge of the TCD detector
PCB).

ELECTRONICS
CARRIER TOP
COVER

11. Disconnect the detector filament and delta-t
temperature sensor leads at their connector
block on the detector PCB. Use a small nat
blade screwdriver to press each wire lead
release (located adjacent to each connection).

12. Remove the preformed thermal insulation from
around the detector to expose the two screws
securing the detector to the instrument main
frame.

13. On a series-connected TCD, disconnect the TCD
to FID jumper tube from the TCD oven-retum ex
haust vent port.

14. Remove the two screws securing the detector to
the instrument and then liftthe block up enough
to expose the heater and sensor cartridge wires.

15. Carefully slide the three cartridges out of the
block. The two smaller cartridges are the sen
sors and must be handled gently in order to pre
vent breakage.

16. Trace the reference gas inlet tubes attached to the base of the detector to their connections at the
TCD solenoid valve. Observe the location on the solenoid valve where each tube is connected.

SVC 4-5



N.O.

I CAUTION ~

Use caution when removing and Installing the plastic M8 tUbing nuts. Excessive force
can damage them.

17. Disconnect the tubes from the solenoid valve by loosening the plastic fittings securing them. (Tlle
fittings should only be finger-tight. If more force is required to loosen them, use a small pair of
pliers to free the fittings.) Note the solenoid valve fitting where each tube is attached. (Corre
sponding tubes on the new detector must be connected to the same fittings.)

18. If a new detector is being installed, prepare the replacement detector block by pre-bending its
tubes until they are oriented similarly to those on the detector just removed.

19. If a new detector is being installed, ensure that the base and vent port of the new detector are
capped to prevent contamination.

20. Install the heater, temperature sensor, and delta-t sensor cartridges inlo the heated block.

21. Carefully install the detector, securing it to the instrument with two screws.

t CAUTION I

(
\.

When Installing tUbing at the solenoid valve,
ensure that all O-rings are positioned properly.

NOTE
When Installing a series-connected TCD, make
sure I1s oven-return exhaust vent tube extends
Into the oven.

22. Connect and tighten tUbing from the detector to
the solenoid switching valve, finger-tight. En
sure that the tubing is installed at their
proper fittings on the TCD solenoid valve.
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23. Connect the TCD filament and "delta-T" temper
ature sensor leads at the connector block on the
detector PCB, making sure the filament leads are
connected properly per the illustration at the
right.

24. Restore supply pressure and check for leakage
at all installed fittings.

25. If no leaks exist, turn off the supply gas.

26. Remove the caps from the detector base and the
vent port.

FILAMENT
LEADS

DELTA-T
SENSOR
LEADS

GAS
TYPE

• N2, Ar
He, H2.

, CAUTION I
When Installing lnsulatlon, use care not to plug the vent port. If flow Is Interrupted while
the TCD Is on, It will shorten Its life dramatically.

27. Taking care not to block the vent port, install insulation around the detector block.

28. Install the electronics carrier top cover.

I CAUTION I
Use caution not to crimp the filament and delta-t sensor leads when Installing the TCD
detector cover.

29. Install the TCD detector cover and secure using
two screws.

30. Install column and any other hardware removed
in step 5 of this procedure.

31. Restore supply pressure.

32. Restore power to the instrument.

33. Run a TCD Test Sample Chromatogram (refer to
HP 5890 Series II Reference Manual) to ensure
that the system is operating properly. (If re-
versed peaks are experienced, the most likely
cause is reversed gas tubes connected to the
TCD solenoid valve.)
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Remove/Replace TeO Solenoid Switching Valve

WARNING

,,,,,

ON

~~uuuuuuu

.4""';4r;:~+-~ SCREWS

ELECTRONICS
CARRIER TOP
COVER

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

4. When the heated zones are cool, tum off all gas
supplies.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

5. Lift the hinged top cover at its front edge,
exposing the detector area.

TOP COVER

8. Locate the solenoid valve to
be replaced.

6. Remove the electronics carrier top cover
(above the signal cable plugs and receptacles
to expose the top edge of the
TCD detector PCB).

7. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.
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9. Trace the electrical leads from the solenoid valve
to the 'U24" connector on the TCD detector PCB
(lower right edge) .

. 10. Disconnect the lead connector from its recep
tacle (J24) on the detector PCB by pUlling it
straight out.

11. Note the solenoid valve fitting where each tube
is attached to ensure that the new valve will be
connected correctly.

I CAUTION I
Use caution when removing and Installing the
plastic M8 tubing nuts. ExcessIve force can
damage them.

12. Disconnect the tubes from the solenoid valve by loosening the plastic fillings securing them. (The
fillings should only be finger-tight. If more force is required to loosen them, use a smail pair of
pliers to free the fillings.) Note the solenoid valve filling where each tube is attached. (Corre
sponding tubes on the new detector must be connected to the same fittings.)

Top VIew (lWo TeO Detectors Installed)

...... FRONT OF INSTRUMENT

13. Remove the solenoid valve and bracket, as a
unit, by removing the two screws securing the
solenoid valve bracket to the Instrument.

14. Remove the solenoid valve body from the brack
et by removing the two screws securing it to the
mounting bracket. .

15. Route the leads for the new solenoid valve along
the same path as the leads of the solenoid valve
just removed.

16. Insert the connector for the leads of the new so
lenoid valve into receptacle J24 by pressing it
straight in until it bottoms.
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17. Install the new solenoid valve body on the mounting bracket in the same location and position as
the old one.

18. Secure the solenoid valve bracket to the instrument using two screws.

[CAUTION ~

Use caution when removing and installing
the plastic M8 tubing nuts. Excessive force
can damage them.

NOTE
When Installing tubing at the solenoid
valve, ensure that all O-rings are
positioned properly.

19. Connect and tighten tUbing from the detector to
the solenoid switching valve, finger-tight. En
sure that the tubing is installed at their
proper fittings on the TCD solenoid valve (as
noted during removal).

20. Restore the gas supply to the system and check
for leaks at all installed fittings.

21. If the system is leak-free, install the right side
panel and secure using four screws.

22. Install the electronics carrier top cover.

I CAUTION'

Ensure that all gas supplies are on and all connections are made before applying power
to the Instrument. If flow Is Interrupted while the TCD is on, damage to the detector will
occur.

23. Restore power to the HP 5890 Series II.

24. Verify operation of the TCD solenoid switching valve by tuming on the detector via the keyboard
and listening for the solenoid valve to cycle from one state to the other at a steady rate.

25. Run a TCD Test Sample Chromatogram (refer to HP 5890-Series II Reference Manual) to ensure
that the system is operating properly. (If reversed peaks are experienced, the most likely cause is
reversed gas tubes connected to the TCD solenoid valve.)
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FLAME IONIZATION DETECTOR (FlO)

Remove/Replace FlO Ignitor

WARNING

••
#

•
#

ON

~~UUUUUUlJ

OFF

THERMAL
STRAP

2. Disconnect the power cable from its receptacle.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME IONIZATION (FID) AND NITROGEN PHOSPHOROUS (NPD) DETECTORS
USE HYDROGEN GAS AS FUEL. BE SURE ALL HYDROGEN GAS IS TURNED OFF
AT ITS SOURCE BEFORE REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off position.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Disconnect the ignitor wire lead connector at the
mating connection adjacent to the ignitor.

3. Tum off all gas supplies.

6. Use a wrench to remove the ignitor from the FlO ignitor castle.

7. Ensuring that the washer is in place, (between the ignitor castle and the threads of the ignitor) in
stall the new ignitor; tightening it to a snug fit.

8. Connect the ignitor wire lead connector to the mating connection on the ignitor wire (Which runs to
the FlO flow manifold).

9. Restore all gas supplies.

10. Restore power to the HP 5890 Series II.
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Remove/Replace FlO Diode Bridge Assembly

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cabie from its receptacle.

3. Lift the hinged top cover at its front edge,
exposing the detector area.

4. If an autosampler is installed on the instrument, it
will be necessary to remove it and its mounting
bracket to allow removal of the left side cover as
follows:

a. Remove the autosampler tray from its
mounting bracket by first simultaneously
lifting and tuming the two tray locks
which hold it in position, then sliding the
tray away from the instrument.

~uuuuuuuu
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b. Lift the autosampler tray from its mount
ing bracket and set it aside.

c. Remove the autosampler bracket by re
moving the 6 screws securing it to the
instrument.

5. Remove the two screws securing the left
side panel along its bottom edge.

6. Slide the left side panel towards the rear
of the instrument and lift.

7. Remove the four screws securing the rear
cover to the instrument.

8. Slide the rear cover towards the rear of the
instrument.
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9. Disconnect the ignitor wire lead connector at the
mating connection of the diode bridge assembly
lead (adjacent to the ignitor).

10. Trace the lead, freeing it along its path, to the
diode bridge assembly.

11. Disconnect the diode bridge assembly spade
lug ground cable from the instrument by loosen
ing the screw that secures it..

12. Disconnect the diode bridge assembly from its
connector at the FID flow manifold.

13. Remove the diode bridge assembly from the
instrument.

MATING CONNECTOR TO
DIODE BRIDGE ASSEMBLY

~

14. Install the replacement diode bridge assembly into the instrument.

15. Connect the diode bridge assembly to its connector at the FID flow manifold.

16. Connect the diode bridge assembly spade lug ground cable to the instrument by placing it be
neath and tightening the screw that secures it..

17. Thread the ignitor wire lead along its path from tile diode bridge assembly to the detector ignitor
connector.

18. Connect the ignitor wire lead connector to the mating connection of the diode bridge assembly
lead (adjacent to the ignitor).

19. Install the rear panel and secure using four screws.

20. Install the left side panel and secure using two screws.

21. Restore power to the instrument.
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Remove/Replace FlO Collector Body/Collector Assembly

The FlO collector body may be replaced as a piece part, or the entire collector assembly may be replaced
as a unit. Refer to section 2 of the IPB portion of this document for part number information applicable to
the FlO detector.

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME IONIZATION (FlO) DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE
ALL HYDROGEN GAS IS TURNED OFF ATITS SOURCE BEFORE REPLACING ANY
FLOW COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Lift the hinged top cover at its front edge,
exposing the detector area.

6. TO REPLACE COLLECTOR BODY:

a. Remove the optional PTFEchimney, if in
stalled.

b. Disconnect the ignitor wire
lead connector at the mating
connection adjacent to the
ignitor.

SVC 4-14
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COLLECTOR HOUSING

Lift the upper collector insulator off of the
collector body.

~, OPTIONAL PTFE CH'MNEY

~~ COLLECTOR NUT

o ~ SPRING WASHER

~:-- IGNITOR CASTLE

(Ql ~ ~ IGNITOR (GLO-PLUG)

UPPERCOLLECT~~ ~ ASSEMBLY

INSULATOR /~ ~ • »: DIODE BRIDGE

»: ~ ASSEMBLY

COLLECTOR BODY ~~ LOWER COLLECTOR

O~NSULATOR

~
COLLECTOR SPANNER NUT

.... SCREW

g. Lift the collector body from the collector .... COLLECTOR MOUNT

housing. Ii
h. Install a new collector body in the collector ....

housing.

c. Remove the knurled connector nut from the
collector housing.

f.

e. Lift the ignitor castle off of the collector
body.

d. Remove the spring washer from the ignitor
castle

i. Install the upper collector insulator on the

connector body

j. Install the ignitor castle onto the collector body.

k. Install the spring washer on the ignitor castle.

I. Install the collector nut over the ignitor castle and spring washer and onto the collector

housing hand-tight.

m. If employed, install the optional PTFE chimney.

7. TO REPLACE COLLECTOR ASSEMBLY AS A UNIT:

a. Remove the electronics carrier top cover.

b. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

ELECTRONICS
CARRIER TOP
COVER

~~~~--'SCREWS

RIGHT SIDE PANEL
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c. Disconnect the ignitor wire lead connector at the mating connection adjacent to the igni
tor.

d. Loosen the screws securing the clamps holding the detector PCB interconnect in place.

THERMAL
STRAP

g. Remove the collector mount and collector
assembly as a unit.

JCAUTION I
o The following steps require protection against ESD (Electro-Static DIscharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

e. Remove the FlO detector PCB by sliding it ~ \
out of the main PCB (at the right side of the COLLECTOR F IGNITOR

instrument). Removal of the PCB will with- ASSEMB~~~~C>~~~~~~
draw the interconnect from the thermal strap. (
Use caution to avoid damaging the spring at (
the end of the interconnect COLLECTOR

. MOUNT JIo:

f. Remove the three screws securing the col
lector mount to the thermal strap.

I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes.

h. Install the FlO detector PCB by sliding it into
its mounting location on the main PCB (at
the right side of the instrument). Installation
of the PCB will insert the interconnect into .,.
the thermal strap. Use caution to avoid
damaging the spring at the end of the inter
connect.

i. Tighten the screws on the clamps which se
cure the interconnect to the thermal strap.

j. Install the collector mount and collector as
sembly as a unit.

k. Secure the collector mount to the thermal strap using three screws.

I. Connect the ignitor wire lead connector at the mating connection adjacent 10 the ignitor.
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n. lnstall the right side panel and secure using four screws.

o. Install the electronics carrier top cover.

8. Restore all gas supplies.

9. Restore power to the HP 5890 Series II.
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Remove/Replace FlO Jet

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME IONIZATION (FID) DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE
ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE REPLACING ANY
FLOW COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Tum off all gas supplies.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the electronics carrier top cover.

6. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

~~II!F:..r-'SCREWS

ELECTRONICS
CARRIER TOP
COVER

uuuuuuuutJ

,,,,,

RIGHT SlOE PANEL

7. Disconnect the ignitor wire lead connector at the
mating connection adjacent to the ignitor.

8. Loosen the screws securing the clamps
holding the detector PCB interconnect in place.

CLAMPS

SVC4 -18



I CAUTION I

THERMAL
STRAP

11. Remove the collector mount and collector as
sembly as a unit.

12. At the bottom of the detector being serviced,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result in damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

9. Remove the FID detector PCB by sliding it out of the main PCB (at the right side of the instrument).
Removal of the PCB will withdraw the interconnect from the thermal strap. Use caution to avoid
damaging the spring at the end of the interconnect.

10. Remove the three screws securing the collector
mount to the thermal strap.

13. Use a 1/4-inch nut driver to remove the jet from
the detector weldment.

14. Use an inert gas to blowout the detector weld
ment, cleansing it of any debris.

15. Ensure that there is no debris in the detector
weldment.

16. Replace the jet with a new jet. (Although re
placement is highly recommended, the jet may
be cleaned and installed at the operator's dis
cretion. Use an approved solvent and a clean
ing wire to clean jets.)
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I CAUTION I
DO NOT OVER-TIGHTEN THE JETl OVER-TIGHTENING MAY PERMANENTLY
DEFORM AND DAMAGE THE JET, THE DETECTOR BASE OR BOTH.

17. .lnstal: the replacement jet finger-tight. (Use two fingers on the nut driver to obtain this tightness).

18. Tighten the jet 1/8-tum past finger-tight using the nut driver.

19. At the bottom of the detector, inside the column oven, install the column and any associated hard
ware removed in step 12.

I CAUTION I
o The followIng steps require protectl(;m against ESD (Electro-Static DIscharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suItable ground. Failure to heed this caution may result in damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them in static control envelopes or enclosures.

20. Install the FID detector PCB by sliding it into its
mounting location on the main PCB (at the right
side of the instrument). Installation of the PCB
will insert the interconnect into the thermal strap.
Use caution to avoid damaging the spring at the
end of the interconnect.

21. Tighten the screws on the clamps which secure
the interconnect to the thermal strap.

22. Install the collector mount and collector assembly as a unit.

23. Secure the collector mount to the thermal strap using three screws.

24. Connect the ignitor wire lead connector at the mating connection adjacent to the ignitor.

25. Restore all gas supplies to the instrument and check for leaks at all installed fittings.

26. If the system is leak free, install the right side panel and secure using four screws.

27. Install the electronics carrier top cover.

28. Restore power to the HP 5890 Series II.
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Remove/Replace FlO Detector Weldment

WARNING

PRESS
HERE
TO FREE
COVER

ON

NOTE

If an autosampler Is Installed, the Injection
port cover will not be present.

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

7. Lift the hinged top cover at its front edge,
exposing the detector area.

8. Remove the screw securing the ground
strap to the hinged top cover.

9. Remove the 1/4 inch screw and washer
securing the cover at its right side hinge

point.

4. When the heated zones are cool, tum off all gas

supplies.

5. At the bottom of the detector(s) to be removed,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt

er,etc.).

IIUIIUUUUUU
2. Disconnect the power cable from its receptacle. U U

3. Allow time for the oven and heated zones to cool.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE

INSTRUMENT.
o FLAME IONIZATION (FlO) DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE

ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE REPLACING ANY "'-

FLOW COMPONENTS.

1. Set the main power line switch to the off position.



RIGHTSIDE PANEL

Z~:f#!~':>- SCREWS

b. Lift the autosampler tray from its mount
Ing bracket and set it aside.

c. Remove the autosampler bracket by re
moving the 6 screws securing it to the ~-------=;O---./

instrument.

a. Remove the autosampler tray from its
mounting bracket by first simultaneously
lifting and tuming the two tray locks
which hold it in position, then sliding the
tray away from the instrument.

14. Slide the left side panel towards the rear
of the instrument and lift.

13. Remove the two screws securing the left
side panel along its bottom edge.

17. Disconnect the ignitor wire
lead connector at the mating
connection adjacent to the
ignitor.

10. At the lower right edge of the cover, press from righHo-left until the right side hinge releases.

11. With the lower right side of the cover pushed in, lift the right side of the cover and slide it to the
right to remove the top cover and lid shaft as a unit.

12. If an autosampler is installed on the instrument, it
will be necessary to remove it and its mounting
bracket to allow removal of the left side cover as
follows:

15. Remove the electronics carrier top cover.

16. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.



18. Loosen the screws securing the clamps holding
the interconnect in place.

THERMAL
STRAP

CLAMPS

JCAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the instrument.

o When storing or in between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

19. Remove the FlO detector PCB by sliding it out of the main PCB (at the right side of the instrument).
Removal of the PCB will Withdrawthe interconnect from the thermal strap. Use caution to avoid
damaging the spring at the end of the interconnect.

20. Remove the three screws securing the collector mount to the thermal strap.

21. Remove the collector mount and collector assembly as a unit.

22. Use a 1/4-inch nut driver to remove the jet from
the detector weldment.

23. Use a 1 and 1/4-inch socket to remove the base
spanner nut from the detector weldment.

24. Remove the thermal strap by removing the five
screws securing it to the instrument.

25. Remove the two screws securing the detector
weldment to the instrument.

26. Slide the insulation plate out from over the detec
tor weldment.

27. If the detector is to be reused, cap the detector
weldment at its upper opening, using a detector
cap, and at its lower opening, inside the column
oven.

28. Remove the insulation around the detector
weldment to expose the two screws securing the
weldment to the instrument.

INSULATION

I
LATE

JET
u-:

BASE SPANNER NUT
/==:,,;,~



29. Lift the base up enough to expose the heated
block, heater and sensor cartridge wires.

30. Carefully slide the two cartridges out of the
block. (The smaller of the two cartridges is the
sensor and must be handled gently in order to
prevent breakage.)

31. If a PCOC fan is installed, remove the back cov
er of the instrument by removing four screws and
sliding the cover off of the rear of the instrument.

32. If installed, remove the PCOC fan cover to allow
removal of the tUbing attached to the detector
weldmen!. .

33. Trace the hydrogen and air inlet tubes, attached
to the detector weldment, to their appropriate
connection at the flow manifold block (exposed
left side of the instrument). (The specific desti
nations of the two tubes depends upon the func
tion of each tube, and upon Whether the detector
base is located in the ''AM or "B" detector post
tion.)

SCREW ----11

FAN
SHROUD

o

JET....-

INSULATION

,PLATE

«r ~FLOW
~~~~~(~ MANIFOLD

"~~
O. I!IJ I~

TUBE OUTLET ~!il:J~
FITTING PLATE ij;t ""ff},

34. Disconnect the tubes by removing the tube outlet
fitting plate from the manifold block.

I CAUTION I
When bending tubing, do not make sharp bends
Which may crimp the tUbing.

35. Prepare the replacement detector weldment by
bending its tubes until they are oriented similarly
to those on the weldment just removed.

36. Position the replacement detector over the open
ing Where it is to be installed.



~~~~~:, I ~ FLOW;,;; ~ MANIFOLD

.~it
TUBE OUTLET ~!il~J tx...
FITTING PLATE lJJ 'Y{},

WARNING

CONNECTING THE HYDROGEN INLET TUBE
AT THE WRONG LOCATION ON THE FLOW
MANIFOLD BLOCK WILL RESULT IN
LEAKAGE, CREATING A FIRE AND
EXPLOSION HAZARD.

I CAUTION I
When Installing tUbIng In the flow manifold
block, ensure that all o-rIngs are positioned
properly.

43. Connect the tubes from the new detector weld
ment to the flow manifold block. (The hydrogen
tube is painted RED. Make sure each tube is
installed at the correct location on the flow
manifold block.)

44. If the PCDC fan and cover were removed, install
them and secure using two screws.

40. Position the insulation plate over the installed
insulation and align its mounting holes with
those of the detector weldmenl.

41. Secure the detector weldment and insulation
plate to the instrument with two screws.

42. Locate the "U-shaped" slots on the instrument to
the left of the inlel. Bend the tubes from the new
detector weldment to lay within these slots, and
any installed clips, and route them to the flow
manifold block on the left side of the instrumen!.

37. Slide the heater and sensor cartridges into the heated block portion of the replacement detector

weldmen!.

38. Position the replacement detector weldment in
the detector opening.

39. Install the insulation around the detector weid·
men!.

45. Install the thermal strap and secure it to the in
strument using five screws.

46. Install the base spanner nut on the detector
weldment and tighten using an open end
wrench.

47. Remove the cap from the detector weldment top
opening. •



48. Use an inert gas to blowout the detector weld
ment, cleansing it of any debris.

49. Ensure that there is no debris in the detector
weldmen!.

50. Install a new jet in the detector weldmen!. (Al
though installation of a new jet is highly recom
mended, the old jet may be cleaned and in
stalled at the operator's discretion. Use an
approved solvent and a cleaning wire to clean
jets.)

~ CAUTION'

Do not over-tighten the Jetl Over-tightening may permanently deform and damage the
Jet, the detector base, or both.

51. Install the replacement jet finger-tight. (Use two
fingers on the 1/4-inch nut driver to obtain this
tightness).

52. Tighten the jet 1/8-tum past finger-tight using the nut driver.

I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), atways
place them In static control envelopes or enclosures.

53. Install the FlO detector PCB by sliding it into its
mounting location on the main PCB (at the right
side of the instrument). Installation of the PCB e

will insert the interconnect into the thermal strap.
Use caution to avoid damaging the spring at the
end of the interconnect.

54. Tighten the screws on the clamps which secure
the interconnect to the thermal strap.

55. Secure the collector mount to the thermal strap
using three screws. (Be certain that the interconnect spring contact to the detector PCB is in con
tact with the groove on the collector.

56. Tighten the screws which secure the interconnect clamps to the thermal strap.

5? Remove the cap from the base of the detector weldment (inside the column oven).

58. Install the column and any other associated hardware removed in step 5 of this procedure.
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59. Install the collector mount and collector assem
bly as a unit.

60. Secure the collector mount to the thermal strap
using three screws.

61. Connect the ignitor wire lead connector at the
mating connection adjacent to the ignitor.

62. If it was necessary to remove the rear
panel, install it and secure using four
screws.

63. Install the left side panel and secure using two
screws.

64. Install the right side panel and secure
using four screws.

THERMAL
STRAP

65. Install the electronics carrier top cover.

66. Install the hinged top cover and secure using a screw and washer.

67. Connect the ground strap to the hinged top cover using a screw.

68. Restore all gas supplies.

69. Restore power to the instrument.
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NITROGEN-PHOSPHORUS DETECTOR (NPD)

Remove/Replace NPD Active Element Power Transformer (Toroid)

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o NITROGEN PHOSPHOROUS (NPD) DETECTORS USE HYDROGEN GAS AS FUEL.
BE SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

NOTE

(

('

,,,,,

ON

COVER

I,
I

A::'::;;""+-~ SCREWS

ELECTRONICS
CARRIER TOP
COVER

A soldering Iron Is required for this procedure. Letting It heat up while performing these
first few steps will save some time from the overall procedure.

1. Set the malnp<?werline switch to the off position.

2. Disconnect the power cablerrorn its receptacle. ~uuuuuuuu

3. Allow time for the oven and heated zones to coot.

4. When the heated zones are cool, tum off all gas
supplies.

5. Lift the hinged top cover at its front edge,
exposing the detector area.

6. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of
the instrument.

7. Remove the right side panel by removing four
screws: two each along its upper and lower
edges.

8. Use a Pozidriv screwdriver to remove the three
screws securing the detector cover to the ther
mal strap.



JCAUTION I
o When disconnecting a plug, pull on the

plug not on Its wires. Pulling on the wires
may cause breakage.

o The following steps require protection
against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no.
9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to
heed this caution may result In damage to
the Instrument.

9. Disconnect the NPD bead power cable from the
detector PCB by pUlling it straight off.

10. Use the side edge of an AMP pin extraction!
lance tool (8710-1542) to remove the interlock
ing side covers from the plug. (The plug is made
up of two connectors; one is for the toroid bead
power, the other is for the active control ele

ment.)

NOTE
ASSEMBLED

1 CONNECTORS

TO NPD TRANSFORMER
TOP PART OF CONNECTOR

/

LANCE
RESET TIP

DASH NUMBER
MARKED HERE

LANCE
RELEASE

TIP

11. Loosen the screws securing the detector PCB
interconnect clamps to the thermal strap.
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t CAUTION'

COLLECTOR
ASSEMBLY

SPACER

~
TOROlD WIRE
SOLDERED AT

THIS POINT
\ COLLECTOR
~ SETSCREW

~~==:::::=r;- /

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

12. Remove the detector PCB from the right side of the instrument by grasping It in the center area
along its outer edge and pulling it straight out. (This will draw the interconnect out of the detector.)

13. Use a 1.5-mm hex wrench to loosen the two set
screws which secure the collector inside the col
lector assembly.

I CAUTION I
Do not handle the collector with bare hands.
Use needle-nose pliers when handling the
collector to avoid contaminating It with finger
oils and/or other contaminants.

14. Use needle-nose pliers, inserted through the
opening in the top of the detector cover, to re
move the collector by forcing it down from inside
the top of the collector assembly.

15. Remove the two Pozidriv screws securing the
collector assembly to the detector cover.

COLLECTOR
ASSEMBLY

COLLECTOR BODY

~lEWS

I Io ,,

16. Remove the two screws securing the toroid/
spacer assembly to the inside of the detector
cover.

17. Remove the collector assembly and the toroid
spacer assembly from the detector cover, as a
unit.



~
COLLECTOR
ASSEMBLY

SETSCREW

SPACER

~
TOROID WIRE
SOLDEREDAT

THIS POINT

~-

23. TIghten the setscrew securing the lower toroid
wire to the collector assembly, snugly.

22. Install the new toroid leads to the collector as
sembly.

21. Remove the upper toroid lead from the collector
assembly.

20. Desolder the soldered toroid lead from the upper
portion of the collector assembly.

19. Remove the lower toroid lead from the collector
assembly.

18. Using a 1.5-mm hex wrench. loosen the set
screw securing the lower toroid lead to the col
lector assembly.

24. Solder the upper toroid lead to the collector as
sembly.

25. Install the new toroid/spacer assembly in the
detector cover and secure with two screws.

26. Thread the bead power cable through the notch
in the end of the detector cover, making sure that
only the heat-shrink tUbing, not the bare wire.
contacts the cover.

27. Secure the collector assembly to the detector
cover using two Pozidriv screws.

COLLECTOR
ASSEMBLY

I

I CAUTION'

30. When properly aligned, secure the collector in
side the collector assembly by tightening two set
screws.

COLLECTO~R~_-J'"
BODY

NPD COLLAR--1.129. Align the collector to the collector assembly
in accordance with the illustration below.

Do not handle the collector with bare hands. Use needle-nose pliers when handling the
collector to avoid contaminating It with finger oils and/or other contaminants.

28. Use needle-node pliers to install the collector NPD COLLECTOR ASSEMBLY
into the collector assembly, from the bottom.

31. Place the detector cover over the detector base
and secure it with the three screws previously
removed. NPD ACTIVE=--_-Ji,;;:,

ELEMENT



32. Guide the new bead power cable through the slot on the edge of the electronics carrier and down
through the rectangular opening in the carrier top marked Detector A or B, depending on which
position is being used.

33. Orient the new plug in the same position as the one removed.

34. Install the interlocking side covers on the bead power and active element power control cables.

TO NPD TRANSFORMER
TOP PART OF CONNECTOR

/ TO NPDBEAD
POWER

CONTROL
Jr;1J ,BOTTOM PART OF

~~? '~NNECTOR

~~
""~'7"~""~

NOTE
ASSEMBLED

1 CONNECTORS

I CAUTION I
Q The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

Q When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

35. Install the NPD detector PCB by aligning the PCB with the guide slots. Press the board into its
connector on the circuit board.

I CAUTION ~

NPD power control plugs Installed In the wrong position will permanently damage the
NPD detector PCB.

36. Insert the bead power cable and active element power control cable plug into its connector recep-
tacle on the NPD detector PCB.

37. Tighten the interconnect clamp screws on the thermal strap.

38. Install the right side panel and secure using four screws.

39. Install the electronics carrier top cover.

40. Restore all gas supplies.

41. Restore power to the instrument.

(



Remove/Replace NPD Collector

WARNING

UUUUUUUULJ
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COVER
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I CAUTION ~

Do not handle the collector with bare hands.
Use needle-nose pliers when handling the
collector to avoid contaminating it with finger
oils and/or other contaminants.

7. Use a 1.5-mm hex wrench to loosen the two set
screws which secure the collector inside the col
lector assembly.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Lift the hinged top cover at its front edge,
exposing the detector area.

6. Use a Pozidriv screwdriver to remove the three
screws securing the detector cover to the ther
mal strap.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o NITROGEN PHOSPHOROUS (NPD) DETECTORS USE HYDROGEN GAS AS FUEL.
BE SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS•

. 1. Set the main power line switch to the off position.
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8. Use needle-nose pliers, inserted through the opening in the top of the detector cover, to remove
the collector by forcing it down from inside the top of the collector assembly.

9. Use needle-node pliers to install the connector

into the collector assembly, from the bottom. NPD COLLECTOR ASSEMBLY

NPDACTlV",-E__.,;'
ELEMENT

COLLECTO::.:.R:......._---J...U
BODY

NPD COLLAR --l~I:t::.

11. When properly aligned, secure the collector in
side the collector assembly by tightening two set
screws.

10. Align the collector to the collector assembly
in accordance with the illustration below.

12. Place the detector cover over the detector base
and secure it with the three screws previously
removed.

13. Restore all gas supplies.

14. Restore power to the instrument.
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Remove/Replace NPD Jet

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o NITROGEN PHOSPHOROUS (NPD) DETECTORSUSE HYDROGEN GAS AS FUEL.
BE SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Turn off all gas supplies.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the electronics carrier top cover.

6. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

~~~--SCREWS

ELECTRONICS
CARRIER TOP
COVER

7. Loosen the screws securing the clamps
holding the detector PCB interconnect in place.

u~uuuuuuu

ON

••
•



I CAUTION I

COVER

,,
I

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

8. Remove the NPD detector PCB by sliding it out of the main PCB (at the right side of the instru
ment). Removal of the PCB will withdraw the interconnect from the thermal strap. Use caution to
avoid damaging the spring at the end of the interconnect.

9. At the bottom of the detector being serviced,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

COLLECTOR

10. Use a Pozidriv screwdriver to remove the three
screws securing the detector cover to the ther
mal strap.

11. Remove the detector top cover, and all attached
components, from the thermal strap and set
aside.

12. Use a 1/4-inch nut driver to remove the jet from
the detector weldment.

13. Use an inert gas to blowout the detector weld
ment, cleansing it of any debris.

14. Ensure that there is no debris in the detector
weldment.

15. Replace the jet with a new jet. (Although re
placement is highly recommended, the jet may
be cleaned and installed at the operator's dis
cretion. Use an approved solvent and a clean
ing wire to clean jets.)



I JCAUTION ~

Do not over-tighten the Jet! Over-tightening may permanently deform and damage the
Jet, the detector base or both.

16. Install the replacement jet finger-tight. (Use two fingers on the nut driver to obtain this tightness).

17. lighten the jet 1/8-turn past finger-tight using the nut driver.

18. At the bottom of the detector, inside the column oven, install the column and any associated hard
ware removed in step 12.

I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

19. Install the NPD detector PCB by sliding it into its
mounting location on the main PCB (at the right
side of the instrument). Installation of the PCB ...
will insert the interconnect into the thermal strap.
Use caution to avoid damaging the spring at the
end of the interconnect.

20. lighten the screws on the clamps which secure
the interconnect to the thermal strap.

21. Install the detector top cover, and all attached
components, on the thermal strap.

22. Use a Pozidriv screwdriver to secure the detector
cover to the thermal strap with three screws.

23. Restore all gas supplies to the instrument and
check for leaks at all installed fittings.

24. If the system is leak free, install the right side
panel and secure using four screws.

25. Install the electronics carrier top cover.

26. Restore power to the HP 5890 Series II.

,
I

,
COVER



Remove/Replace NPD Active Element Power Control

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of
the instrument.

4. Remove the right side panel by removing four
screws: two each along its upper and lower
edges.

ELECTRONICS
CARRIER TOP
COVER

#
#

#

#
#

I CAUTION I

TO NPD TRANSFORMER
TOP PART OF CONNECTOR

/

NOTE
ASSEMBLED

1 CONNECTORS

LANCE
RELEASE

TIP

LANCE
RESET TIP

o When disconnecting a plug, pUll on the plug not on its wires. pUlling on the wires
may cause breakage.

o The followIng steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - Small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

5. Disconnect the NPD bead power cable from the
detector PCB by pUlling it straight off.

6. Use the side edge of an AMP pin extraction/
lance tool (8710-1542) to remove the interlock
ing side covers from the plug. (The plug is made
up of two connectors; one is for the toroid bead
power, the other is for the active control ele-
ment.) TOOL

EXTRACTION STOP
LANCE RESET I-

TOOL ~

\



7. Remove the control knob from the potentiometer
assembly by pUlling it straight off.

8. Using a 1.0-mm hex wrench, loosen the two hex
screws located around the outside of the brass collar.

9. Slide the dial indicator off the shaft of the potentiometer
assembly.

10. Remove the mounting nut securing the
potentiometer assembly.

11. Remove the potentiometer assembly from the
rear of the panel.

12. Remove the interlocking side covers
from the plug using the Side edge of
an AMP pin extraction/lance tool
(Part No. 8710-1542).

13. Orient the connector associated with
the new potentiometer assembly in the
same position as the one just removed.

'''It,..........

•

DIAL INDICATOR

BRASS COLLAR

POTENTIOMETER
ASSY

I CAUTION I
o NPD power control plugs Installed In the wrong position will permanently damage

the NPD detector PCB.

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result in damage
to the Instrument.

14. Install the interlocking side covers on the two connectors which make up the connector to be in

stalled in the NPD detector PCB.

15. Insert the plug into its connector on the NPD de
tector PCB.

16. Remove the 1/2-inch nut from the new poten
tiometer assembly.

17. Install the new potentiometer assembly on the
panel from the rear.

18. Install the mounting nut and tighten it firmly.

19. Tum the potentiometer shaft fully counterclock
wise.

20. Slide the dial indicator onto the power control
shaft.

NOTE
ASSEMBLED

1 CONNECTORS

TO NPD TRANSFORMER
TOP PART OF CONNECTOR

/

21. 'Nhile hoiding the potentiometer shaft fully counter clockwise with a screwdriver, adjust the dial

indicator to read "000".



22. While still holding the potentiometer shaft fUlly counterclockwise with a screwdriver, use a 1.0-mm
hex wrench to tighten the two hex screws around the outside of the brass collar.

23. Mount the control knob by pushing it on to the control shaft.

24. Install the right side panel and secure using four screws.

25. Install the electronics carrier top cover.

26. Restore power to the instrument.

(

,
\
',--



Remove/Replace NPD Detector Weldment

WARNING

PRESS
HERE
TO FREE
COVER

#
#

#
#

#

ON

~~UUUUUULJ

OFF

If an autosampler Is Installed, the Injection
port cover will not be present.

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

7. Lift the hinged top cover at its front edge,
exposing the detector area.

8. Remove the 1/4 inch screw and washer
securing the cover at its right side hinge
point.

NOTE

9. Remove the ground strap from the hinged top
cover by removing a screw.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o NITROGEN PHOSPHOROUS (NPD) DETECTORS USE HYDROGEN GAS AS FUEL.
BE SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the detector(s) to be removed,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).



('- "

COVER

~~;t;1lJ!'+--- SCREWS

~~~\
~ SCREWS

RIGHT SlOE PANEL
,

I

I

10. At the lower right edge of the cover, press from right-to-Ieft until the right side hinge releases.

11. With the lower right side of the cover pushed in, lift the right side of the cover and slide it to the
right to remove the top cover and lid shaft as a unit.

12. If an autosampler is installed on the instrument, it will be necessary to remove it and its mounting
bracket to allow removal of the left side cover as follows:

a. Remove the autosampler tray from its
mounting bracket by first simultaneously
lifting and tuming the two tray locks
which hold it in position, then sliding the
tray away from the instrument.

b. Lift the autosarnpler tray from its mount
ing bracket and set it aside.

c. Remove the autos ampler bracket by re
moving the 6 screws securing it to the
instrument.

COLLECTOR

13. Remove the two screws securing the left
side panel along its bottom edge.

14. Slide the left side panel towards the rear
of the instrument and lift.

15. Remove the electronics carrier top cover
(above the signal cable plugs and receptacles
to expose the top edge of the
TCD detector PCB).

16. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

17. Use a Pozidriv screwdriver to
remove the three screws
securing the detector cover to
the thermal strap.

18. Remove the detector top cover,
and all attached components, from
the thermal strap and set aside.

19. Use a 1/4-inch nut driver to remove the jet from
the detector weldment.



I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed thIs caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

20. Disconnect the NPD bead power cable from the detector PCB by pUlling it straight off.

21. Remove the NPD detector PCB by sliding it out of the main PCB (at the right side of the instru
ment). Removal of the PCB will withdraw the interconnect from the thermal strap. Use caution to
avoid damaging the spring at the end of the interconnect.

22. Use a spanner wrench (part no. 19301-00150) to remove the base spanner nut from the detector
weldment.

23. Remove the thermal strap by removing the five screws securing it to the instrument.

24. Remove the two screws securing the detector
weldment to the instrument.

25. Slide the insulation plate out from over the detec
tor weldment.

26. If the detector is to be reused, cap the detector
weldment at its upper opening, using a detector
cap, and at its lower opening, inside the column
oven.

27. Remove the insulation around the detector
weldment to expose the two screws securing the
weldment to the instrument.

28. Lift the base up enough to expose the heated
block, heater and sensor cartridge wires.

29. Carefully slide the two cartridges out of the
block. (fhe smaller of the two cartridges is the
sensor and must be handled gently in order to
prevent breakage.)

INSULATION
PLATE

I
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32. Trace the hydrogen and air inlet tubes, attached
to the detector weldment, to their appropriate
connection at the flow manifold block (exposed
left side of the instrument). (The specific desti
nations of the two tubes depends upon the func
tion of each tube; and upon whether the detector
base is located in the "PI' or "S" detector post
tion.)

33. Disconnect the tubes by removing the tube outlet
fitting plate from the manifold block.

30. If a peoe fan is installed, remove the back cov
er of the instrument by removing four screws and
sliding the cover off of the rear of the instrument.

31. If installed, remove the peoe fan cover to allow
removal of the tUbing attached to the detector
weldment.

~ CAUTION ~

When bending tubes, do not make sharp bends
which may crimp the tubing.

34. Prepare the replacement detector weldment by
bending its tubes until they are oriented similarly
to those on the weldment just removed.

35. Position the replacement detector over the open
ing where it is to be installed.

36. Slide the heater and sensor cartridges into the
heated block portion of the replacement detector
weldment.

37. Position the replacement detector weldment in
the detector opening.

38. Install the insulation around the detector weld
ment.

JET
~

BASE SPANNER NUT

~-"~

INSULATION

I
PLATE



39. Position the insulation plate over the installed
insulation and align its mounting holes with
those of the detector weldment.

40. Secure the detector weldment and insulation
plate to the instrument with two screws.

41. Locate the "U-shaped" slots on the instrument to
the left of the inlet. Bend the tubes from the new
detector weldment to lay within these slots, and
any installed clips, and route them to the flow
manifold block on the left side of the instrument.

WARNING

CONNECTING THE HYDROGEN INLET TUBE
AT THE WRONG LOCATION ON THE FLOW
MANIFOLD BLOCK WILL RESULT IN
LEAKAGE, CREATING A FIRE AND
EXPLOSION HAZARD.

I CAUTION ~

When Installing tubing In the flow manifold
block, ensure that all a-rings are positioned
properly.

42. Connect the tubes from the new detector weld
ment to the flow manifold block. (The hydrogen
tube fitting is painted RED. Make sure each tube
is installed at the correct location on the flow
manifold block.)

43. If the PCOC fan and cover were removed, install
them and secure using two screws.

44. Install the thermal strap and secure it to the in
strument using five screws.

o. :1 I;:

TUBE OUTLET ~!i\~J~
FITTING PLATE W.J! "fI'

"
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WARNING

CONNECTING THE HYDROGEN INLET TUBE AT THE WRONG LOCATION ON THE
FLOW MANIFOLD BLOCK WILL RESULT IN LEAKAGE, CREATING A FIRE AND
EXPLOSION HAZARD.

JCAUTION'

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

NOTE

In the next step, avoid touching the lower end of
the collector (end nearest the Jet). Fingerprints
and/or other contamination may cause baseline
drift and noise.

45. Install the base spanner nut on the detector
weldment and tighten using a spanner wrench
(part no.19301-(0150).

46. Remove the cap from the detector weldmenttop
opening.

47. Use an inert gas to blowout the detector weld
ment, cleansing it of any debris.

48. Ensure that there is no debris in the detector
weldment.

49. Install a new jet in the detector weldment. (Al
though installation of a new jet is highly recom
mended, the old jet may be cleaned and in
stalled at the operator's discretion. Use an
approved solvent and a cleaning wire to clean
jets.)

JCAUTION ~

INSULATION
PLATE

I

JET
~

BASE SPANNER NUT
riI/P"'~,~

Do not over-tighten the Jetl Over-tightening maypermanently deform and damage the
Jet, the detector base. or both.

50. Install the replacement jet finger-tight. (Use two fingers on the 1/4-inch nut driver to obtain this
tightness) .

51. Tighten the jet 1/8-tum past finger-tight using the nut driver.



I CAUTION ~

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

.,.

53. Tighten the screws on the clamps Which secure
the interconnect to the thermal strap.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

52. Install the NPD detector PCB by sliding it into its
mounting location on the main PCB (at the right
side of the instrument). Installation of the PCB
will insert the interconnect into the thermal strap.
Use caution to avoid damaging the spring at the
end of the interconnect.

I
I

I
57. Use a Pozidriv screwdriver to secure 1hedetector

cover to 1hethermal strap with three screws.

58. Restore all gas supplies to the instrument and
check for leaks at all installed fittings.

59. If the system is leak free, install the left side pan
el and secure using two screws.

60. If it was necessary to remove the rear panel, in
stall it and secure using four screws.

54. Remove the cap from the base of the detector weldment (inside the column oven).

55. Install the column and any other associated hardware removed in step 5 of this procedure.

56. Install the detector top cover, and all attached
components, on the thermal strap.

61. Install the right side panel and secure using four screws.

62. Instal11he electronics carrier top cover.

63. Install the hinged top cover and secure using a screw and washer.

64. Connect the ground strap to the hinged top cover using a screw.

65. Restore all gas supplies.

66. Restore power 101heinstrument.
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ELECTRON CAPTURE DETECTOR (ECD)

The ECD consists of two parts: the detector cell, and a heated block. UNDER NO CONDITION IS THE
ECD CELL TO BE DISASSEMBLED. It will simply be exchanged for a new one. This does not require
the detector heated block to be removed from the mainframe. There are two 1ypes of ECD detectors
which may be installed in an HP 5890 Series II. The older version (shown below on the left) is referred to
as the 19233N19235A variety. The newer version (shown to the right of the 19233N19235A version) is
referred to as the G1223NG1224A variety. Instructions for disassembly and maintenance are given for
both versions of the ECD detector.

'WARNING

ALL VERSIONS OF ECD DETECTOR WELDMENTS (CELLS) CONTAIN RADIOACTIVE
MATERIAL. EXPOSURE TO RADIOACTIVE MATERIAL IS HAZARDOUS TO HUMAN
HEALTH. UNDER NO CIRCUMSTANCES SHOULD AN ECD DETECTORWELDMENTBE
DISASSEMBLED. ECD DETECTORWELDMENTS SHOULD BE EXCHANGED FOR NEW
ONES.

(



ELECTRON CAPTURE DETECTOR (ECD) (19233A/19235A VERSIONS)

Remove/Replace ECD Cells Weldment and/or Heated Block
(19233A/19235A Versions)

WARNING

•••••

ON

PRESS
HERE TO
FREE COVER

uuuuuuuuu

1/4-INCH SCREW
AND WASHER

OFF

INJECTION PORT COVER

..

10. Remove the screw securing the ground strap to
the hinged top cover

6. Remove the injection port cover by grasping its "
back edge and lifting it upward.

7. Lift the hinged top cover at its front edge,
exposing the detector area.

8. Remove the 1/4 inch screw and washer
securing the cover at its right side
hinge point.

9. At the lower right edge of the cover,
press from right-to-Ieft until the right
side hinge releases.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the detector to be removed, in
side the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

SVC 4 - 49



11. With the lower right side of the cover pushed in, lift the right side of the cover and slide it to the
right to remove the top cover and lid shaft as a unit.

12. Remove the electronics carrier top cover by grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of the instrument.

13. Remove the right side panel by removing four screws: two each along its upper and lower edges .

ELECTRONICS
CARRIER TOP
COVER

..,..-;;:;..,;"tP'+"-' SCREWS

15. Remove the detector cover.

16. Disconnect any tUbing attached to the detector
exhaust tube.

17. Disconnect the cell collector lead from the PCB
interconnect.

18. Loosen the screws securing the clamps which
hold the interconnect in place.

14. Using a Pozidriv screwdriver, remove the three
screws securing the detector cover to the ther
mal strap.

...... ~.r

, i
I C'-.. I CELL COLLECTOR
, ,,~~ LEAD

~ . ~INTEACO""ECT

~,~~I CAUT'ON ~ CO.AMPS~~~~

o The following steps require protection against ESD THERMAL

(Electro-Static Discharge). Use a grounded wrist STRAP

strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution
may result In damage to the Instrument.

o When storing or In between handling of PCBs, (Printed Circuit Boards), always
place them In static control envelopes or enclosures.

19. Remove the detector PCB from the right side of the instrument by grasping it in the center area
along its outer edge and pulling it straight out. ([his will draw the interconnect out of the detector
clamps on the thermal strap.

20. Remove the five screws securing the thermal strap and shield to the Instrument.

c;:vr.d _ 'in
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21. Remove the shield from the thermal strap by
carefully working it over the collector lead and
exhaust vent tube. (Depending on the detector's
location, it may be necessary to bend the shield
to remove and install it. Avoid excessive bend
ing as this will fatigue the metal shield, shorten
ing its life.)

22. Remove the thermal strap, working it carefully
over the collector lead and exhaust vent tube.

23. Remove the insulation around the detector base
to expose the two Pozidriv screws which secure
the ECD weldment to the heated block.

24. Cap the base of the detector (inside the column
oven) to avoid damage or contamination of the
detector.

25. Remove the two Pozidriv screws securing the
detector weldment to the heated block

26. Remove the weldment from the heated block.

NOTE

Perform steps 27 through 32 only If it Is desired
to remove the ECO heated block. Otherwise,
proceed to step 33.

27. If required, remove the two Pozidriv screws se
curing the heated block to the instrument.

SHIELD

THERMAL STRAP

.._-- HEATED BLOCK

28. Lift the heated block out of its mounting position.

29. Carefully slide the two cartridges (heater/sensor) out of the block. The smaller of the two car-
tridges is the sensor and must be handled gently in order to prevent breakage.

30. Remove the heated block.

31. Slide heater and sensor cartridges into the new"block.

32. Install the new heated block in its mounting position.

33. Secure the heated block to the instrument using two screws.

34. Mount the new weldment, making sure its exhaust vent tube is oriented correctly. (For a cell in
stalled in the "f( position, its exhaust tube will point towards the front of the instrument. In the "B".
position the vent tube will point towards the rear of instrument.)

35. Secure the detector weldment to the heated block using two screws.

36. Install the insulation around the detector base.

3? install the thermal strap, working it carefully over the collector lead and exhaust vent tube.

38. Install the shield over the thermal strap. (Depending on the detector's location, it may be neces
sary to bend the shield to remove and install it. Avoid excessive bending as this will fatigue the

metal shield, shortening its life.)



I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result in damage
to the instrument.

o When storing or In between handling of PCBs (Printed Circuit Boards), always
place them in static control envelopes or enclosures.

39. Install the detector PCB at the right side of the instrument. (This will feed the interconnect in to the
detector clamps on the thermal strap.)

40. Tighten the screws securing the clamps which hold the interconnect in place.

41. Connect the cell collector lead to the PCB interconnect.

42. Position the detector cover over the detector.

43. Secure the detector cover to the thermal strap with three screws.

44. Remove the cap from the base of the detector (inside the column oven).

45. Install any hardware removed in step 5 of this procedure (liner, column/liner nuts, ferrules, makeup
gas adapter,etc.).

46. Disconnect any tUbing attached to the detector exhaust vent tube.

47. Plug the detector exhaust vent tUbing.

48. Restore supply pressure, and check for leakage at the column and makeup gas adapter fittings.

49. If no leaks exist, shut off the supply pressure.

50. Remove the plug from the detector exhaust vent.

51. Install the right side panel and secure using four screws.

52. Install the electronics carrier top cover.

53. Install the hinged top cover and secure using a screw and washer.

54. Connect the ground strap to the hinged top cover using a screw.

55. Restore power to the instrument.



ELECTRON CAPTURE DETECTOR (G1223A/G1224A VERSIONS)

Remove/Replace ECD Cells Weldment and/or Heated Block
(G1223A/G1224A Versions)

WARNING

PRESS
HERE TO
FREE COVER

u~uuuuuuu

INJECTION PORT COVER

OFF ON.. ---...... ,
-

8. Remove the 1/4 inch screw and washer
securing the cover at its right side
hinge point.

9. At the lower right edge ofthe cover,
press from right-to-Ieft until the right
side hinge releases.

10. Remove the screw securing the ground strap to
the hinged top cover

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

7. Lift the hinged top cover at its front edge,
exposing the detector area.

2. Disconnect the power cable from its receptacle.

3. Allow time for the ovenand heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the detector to be removed, in
side the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.



TOP COVER

ECDCOVER
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16. Loosen the locking screw on the ECO'cover

17. Slide the locking tab on the ECO cover back,
freeing the cover from the anode shaft of the cell
weldment.

11. With the lower right side of the cover pushed in, lift the right side of the cover and slide it to the
right to remove the top cover and lid shaft as a unit.

12. Using a Pozidriv screwdriver, remove the screw
securing the detector top cover to the thermal
strap.

18. Carefully slide the ECO cover over the anode
shaft and anode, and remove it from the detec
tor.

19. Cap the base of the detector (inside the column
oven) to avoid damage or contamination of the
detector.

13. Remove the detector top cover.

14. Disconnect any tubing attached to the detector
purge and vent tubes.

15. Disconnect the cell anode lead from the PCB
interconnect.

20. Remove the two Pozidriv screws securing the
detector weldment to the upper and lower
heated blocks.

21. Remove the weldment and upper heated block
from the lower heated block.

22. Remove any insulation from around the base of
the weidment.

NOTE

Perform steps 23 through 31 only If It Is desired
to remove the ECO heated block. Otherwise.
proceed to step 32.

23. If required, remove the two Pozidriv screws se
curing the heated block to the instrument.

24. Lift the heated block out of its mounting position.

25. Carefully slide the two cartridges (heater/sensor)
out of the block. The sensor enters the block
from the top. The heater enters from below. The
smaller of the two cartridges is the sensor and
must be handled gently in order to prevent
breakage.
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26. Remove any insulation from around the base of the removed weldment and inside the lower
heated block.

27. Remove the lower heated block.

28. Install the removed insulation in the lower heated block.

29. Slide heater and sensor cartridges into the new block.

30. Install the lower heated block in its mounting position.

31. Secure the lower heated block to the instrument using two screws.

32. Install any removed insulation in the lower heated block.

33. Place the new weldment in the lower heated block.

34. Install the upper heated block on the weldment.

35. Secure the upper heated block and detector weldment to the lower heated block using two
screws.

36. Remove the cap from the base of the detector (inside the column oven).

37. Carefully slide the ECO cover over the anode shaft and anode, and install it on the detector.

38. Slide the locking tab on the ECO cover forward, capturing the cover over the anode shaft of the
cell weldment.

39. Tighten the locking screw on the ECO cover

40. Connect the cell collector lead from the cell anode to the PCB interconnect.

41. Position the detector cover over the detector.

42. Secure the detector cover to the instrument with a screw.

43. Install any hardware removed in step 5 of this procedure (liner, column!liner nuts, ferrules, makeup
gas adapter,etc.).

44. Plug the detector purge and exhaust vent tuolnq.

45. Restore supply pressure, and check for leakage at the column and makeup gas adapter fittings.

46. If no leaks exist, shut off the supply pressure.

47. Remove the plug from the detector purge and exhaust vent tubes.

48. Connect the purge and exhaust vent tubes to the applicable tubes disconnected in step 14.

49. Install the right side panel and secure using four screws.

50. Install the electronics carrier top cover.

51. Install the hinged top cover and secure using a screw and washer.

52. Connect the ground strap to the hinged top cover using a screw.

53. Restore power to the instrument.



Clean Anode (ECD Cell Weldment) (G1223A/G1224AVersions)

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

NOTE

This procedure may only be performed by "Specific License" owners.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, turn off all gas
supplies.

5. Lift the hinged top cover at its front edge,
exposing the detector area.

6. Using a Pozidriv screwdriver, remove the screw
securing the detector top cover to the thermal
strap.

7. Remove the detector top cover.

8. Disconnect the cell anode lead from the PCB
interconnect by sliding it off the end of the
anode.
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TOP COVER

9. Loosen the locking screw on the ECD cover

10. Slide the locking tab on the ECD cover back,
freeing the cover from the anode shaft of the cell
weldment.

11. Carefully slide the ECD cover over the anode
shaft and anode, and remove it from the detec
tor.
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12. Loosen the anode retaining nut on the cell weld
men!.

13. Remove the anode trom the cell weldmen!.

14. Clean the anode using methanol, acetone, or
methalyne chloride and/or a light sandpaper.

15. Rinse the anode with methanol.

16. Remove the anode retaining nut and associated
ferrule from the cell weldment.

17. Inspect the nut and ferrule to determine if they
should be replaced.

18. Install either the old nut and ferrule or their re
placement on the cell weldment.

19. Insert the anode into the nut and ferrule until it
bottoms.

20. Tighten the nut and ferrule to secure the anode in
place.

~I ANODE WELDMENT

___--ANODE
RETAINING
NUT

21. Carefully slide the ECO cover over the anode shaft and anode, and install it on the detector.

22. Slide the locking tab on the ECO cover forward, capturing the cover over the anode shaft of the
cell weldment.

23. Tighten the locking screw on the ECO cover

24. Connect the celi collector lead from the cell anode to the PCB interconnect.

25. Position the detector cover over the detector.

26. Secure the detector cover to the instrument with a screw.

27. Restore power to the instrument.



FLAME PHOTOMETRIC DETECTOR (FPD)

Clean/Replace Photomultiplier Tube (PMT)

WARNING,
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HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off
position.

2. Disconnect the power cable from its receptacle.

3. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

4. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

5. Raise the back of the cover and slide it towards
the rear of the instrument.



6. Remove the spring securing the PMT assembly to its support bracket.

7. Cut the cable-tie securing the resistor networkcable assembly to the PMT assembly tube body.

8. Holding the tube body, unscrew the end cap (counter-:clockwise) until theJhreads disengage.

9. Grasp the resistor network cable assembly and pull it (along with the end cap arid PMT) out of the
tube body. . .-.

(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

PMT ASSEMBLY
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10. If the PMT is not to be replaced, clean the window of the tube with a lint-free lens tissue and pro
ceed to step 15. (If necessary clean the window with a solution of soft soap and warm water.
Rinse with distilled water.)

I CAUTION ~

Replace the PMT If there Is any evidence of chlps, scratches or cracks In Its window
surface area. A damaged tube must be replaced before continuing to operate the
Instrument.

11. If the PMT is to be replaced, carefully remove the PMT from the socket associated with the resis-
tor network cable assembly, in the end cap. -

12. Dispose of the old tube in a safe manner.

13. Carefully remove the new PMT from its packing case and insert the base of the tube into the sock
et of the resistor network cable assembly). Be very careful when inserting the tube in order to pre
vent damage to its contacts (observe keying).



I CAUTION I
Ensure that no fingerprints, dust, grease, etc. are present on the PMTwlndowfaclng the
detector module.

14. Remove the plastic light seal cap covering the window of the PMT.

15. Carefully insert the PMT into the tube body and engage the threads of the end cap. Seat the end
cap (hand tight).

16. Slide the PMT tube assembly onto the detector assembly.

17. Secure the resistor network cable assembly to the PMT assembly using a cable-tie.

18. Secure the PMT assembly to its support bracket using the extension spring.

19. Install the FPO cover on the instrument and secure using a thumbscrew.

20. Restore power to the Instrument.

I
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Clean/Replace FPD Filter

WARNING

•••••
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o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE
SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off
position.

3. Turnoff the hydrogen, air (or oxygen), and auxil
iary gas supply to the detector by means of the
manifold on/off valves.

4. Allow time for the detector module to cool.

2. Disconnect the power cable from its receptacle.

5. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

6. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

7. Raise the back of the cover and slide it towards
the rear of the instrument.



8. Remove the extension spring holding the PMT assembly to the support bracket.

9. Remove the PMT assembly by pUlling it toward the rear of the instrument.

10. Remove the sulphur filter from the flange adapter.

11. If the filter is not going to be replaced, wipe it clean using a lint-free lens tissue. Be careful not to
scratch the surface of the filter. (If necessary clean the filter with a solution of soft soap and warm

water. Rinse with distilled water.)

PMT ASSEMBLV

/

(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

12. Replace the filter if there is any evidence of chips, scratches or cracks in its surface area.

13. Install the cleaned/new filter in the flange adapter. (If the filter is silvered on one side, the silvered
side must face toward the flame. If the filter has a indicator arrow on its edge (» the arrow must

point towards the PMT.)

14. Slide the PMT tube assembly onto the detector assembly.

15. Secure the PMT assembly to its support bracket using the extension spring.

16. Install the FPO cover on the instrument and secure using a thumbscrew.

17. Restore power to the instrument.



Remove/Replace FPD Diode Bridge Assembly

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

4. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

5. Raise the back of the cover and slide it towards
the rear of the instrument.
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6. If an autosampler is installed on the instrument, it will be necessary to remove it and its mounting
bracket to allow removal of the left side cover as follows:

a. Remove the autosampler tray from its mounting bracket by first simultaneously lifting and
tuming the two tray locks which hold it in position, then sliding the tray away from the in
strument.

b. Lift the autosampler tray trom its mounting bracket and set it aside.

c. Remove the autosampler bracket by removing the 6 screws securing it to the instrument.



...----------------------------------------------------------

7. Remove the two screws securing the left
side panel along its bottom edge.

8. Slide the left side panel towards the rear
of the instrument and lift.

9. Remove the four screws securing the rear
cover to the instrument.

10. Slide the rear cover towards the rear of the
instrument.

11. Lift the hinged top cover at its front edge,
exposing the detector area.

12. Remove the drip tube from the exhaust tube at
the top of the detector.

13. Remove the exhaust tube from the detector using
a 9/16-inch wrench.

14. Remove the chimney assembly by removing the
two screws securing it to the chimney back.

15. Disconnect the ignitor wire lead connector at the
mating connection on the detector weldment by
removing the screw which secures it to the glo
plug assembly.

GLO-PLUG ASSEMBLY

DIODE BRIDGE LEAD

~ "'llIf- SCREW



16. Trace the lead, freeing it along its path, to the diode bridge assembly.

17. Disconnect the diode bridge assembly spade lug ground cable from the instrument by loosening
the screw that secures il..

18. Disconnect the diode bridge assembly from its connector at the FPD flow manifold.

19. Remove the diode bridge assembly from the
instrument.

20. Install the replacement diode bridge assembly into the instrument.

21. Connect the diode bridge assembly to its connector at the FlO flow manifold.

22. Connect the diode bridge assembly spade lug ground cable to the instrument by placing it
beneath and tightening the screw that secures it..

23. Thread the ignitor wire lead along its path from the diode bridge assembly to the detector ignitor
connector.

24. Connect the ignitor wire lead connector to the glo-plug on the detector weldment and secure
using a screw.

25. Install the chimney assembly over the detector weldment and secure using two screws.

26. Install the exhaust tube on the detector weldment (through the opening in the top of the chimney)
and tighten using a 9/16-inch wrench.

27. Install the drip tube on the exhaust tube.

28. Install the FPD cover on the instrument and secure using a thumbscrew.

29. Install the rear panel and secure using four screws.

30. Install the left side panel and secure using two screws.

31. Restore power to the instrument.



Clean/Replace FPC Heat Shield Windows

WARNING

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE
SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off
position.

2. Disconnect the power cable from its receptacle.

3. Tum off the hydrogen, air (or oxygen), and auxil
iary gas supply to the detector by means of the
manifold on/off valves.

4. Allow time for the detector module to cool.

5. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

6. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

7. Raise the back of the cover and slide it towards
the rear of the instrument.
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8. Remove the extension spring holding the PMT assembly to the support bracket.

9. Remove the PMT assembly by pUlling it toward the rear of the instrument.

10. Remove the sulphur filter from the flange adapter.

(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

t CAUTION I
Use care during disassembly of the detector block assembly In order to prevent
possible damage to the quartz windows.

11. Remove the o-ring from the flange adapter.

12. Remove the four screws securing the flange ring and flange adapter to the stainless steel cou
pling. (This will free the second heat shield window and two a-rings. Use care to top the compo-
nents from dropping out of the flange adapter. ) ,

13. Tip the exposed end of the flange adapter down, to prevent loss of the second heat shield window
and associated a-rings, and remove it, the heat shield window, a-rings, and the flange ring, from
the detector.

14. Remove the four screws and associated lock washers securing the stainless steel coupling,
clamp, heat shield disk, first heat shield window, and heat shield gasket to the detector weldmen!.

15. Tip the exposed end of the stainless steel coupling down, to prevent loss of the heat shield disk,
first heat shield window, and heat shield gasket, and remove it, the heat shield disk, first heat
shield Window, and heat shield gasket, from the detector weldment. .
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CLAMP LOCK WASHER

NOTE

Due to the composition or the first heat shield gasket, It may be difficult to remove the
first heat shield window from the detector weldment. If difficulties are encountered, It
may be necessary to use a sharp Implement to pry the first heat shield window out of the
detector weldment. This may cause chipping or breakage of the window, In which case It
must be replaced. Also, If chipping or breakage occurs, use an Inert gas to blow any
fragments out of the detector weldment, and clean the weldment with an approved
solvent.

16. If the heat shield windows are not going to be replaced, wipe them clean using a lint-free lens
tissue. Be careful not to scratch the surface of the windows. (If necessary clean the windows with
a solution of soft soap and warm water. Rinse with distilled water.)

NOTE

During assembly or the detector, always use new seals (o-rings, gaskets) and discard
the old ones.

17. Assemble the heat shield gasket (new), first heat shield window, heat shield disk, stainless steel
coupling and clamp 10the detector weldmenl and secure using four screws and four lock wash
ers. (Tighten screws evenly to ensure a gas- and light-tight seal.)

18. Assemble the second heat shield window, associated a-rings (new), flange adapter. and flange
ring 10the stainless steel coupling and secure using four screws. (Tighten screws evenly to en·
sure a gas- and light-tight seal.)

19. Install the o-ring for the sulphur filter in the flange adapter.

20. Install the sulphur filter in the flange adapter.

\
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Replace FPD Jet Assembly and First Heat Shield Window

WARNING

•••

ON
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OFF
•

7. Raise the back of the cover and slide it towards
the rear of the instrument.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE
SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off
position.

2. Disconnect the power cable from its receptacle.

3. Tum off the hydrogen, air (or oxygen). and auxil
iary nitrogen supplies to the detector (at the flow
control panel).

4. Allow time for the heated zones to cool.

5. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

6. Facing the instrument. rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

8. Lift the detector top cover to expose the FPD
detector weldment.

9. Remove the two screws securing the left
side panel along its bottom edge.

10. Slide the left side panel towards the rear
of the instrument and lift.
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21. Slide the PMT tube assembly onto the detector assembly.

22. Secure the PMT assembly to its support bracket using the extension spring.

23. Install the FPD cover on the instrument and secure using a thumbscrew.

24. Restore power to the instrument.
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11. Release the extension spring securing the PMT assembly to its support bracket.

12. Remove the photomultiplier tube (PMT) assembly and sulphur filter from the detector assembly
and set it aside.

PMT ASSEMBLY

/

(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

13. Remove the drip tube from the exhaust tube at the top of the detector.

14. Remove the exhaust tube from the detector using a
9/16-inch wrench.

15. Remove the chimney assembly by removing the
two screws securing it to the chimney back.

16. Loosen the three screws which secure the clamp
which secure the detector to the chimney back.

CLAMP ~~>-t+:--'

SECURING
SCREWS
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17. Use a 9/16 inch wrench to loosen the nut holding
the weldment exit tube to the jet assembly. It will
be necessary to hold the jet assembly with a
1/2-inch wrench to prevent rotation.

18. Pull the heater and sensor from the detector
weldment assembly.

19. Carefully lift the detector, vertically, from the
transfer tube, so as not to damage the fused
silica liner.

20. Remove the a-ring from the flange adapter on
the detector weldment.

LOCK WASHER
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21. Remove the flange adapter and flange ring by removing the four screws securing them to the

stainless steel coupling.

22. Remove the second heat shield window and two associated o-rings from the stainless steel cou
pling..

23. Remove the stainless steel coupling and heat shield disk from the detector weldment by removing
four screws and lock washers.
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24. Remove the jet weldment from the base of the weldmen!. (The jet weldment is not threaded; it is
pressed in.) .

NOTE

It may be necessary to use a suitable hex drive
(or other strong shaft-like device) to drive out
the Jetweldment by Inserting the device through
the exhaust coupler (at the top of the weldment)
and striking It with a hammer.

25. Insert the eraser end of a pencil (or other suitable
device) through the jet opening, at the base of
the detector weldment, and force the first heat
shield window out of the detector weldmen!.

NOTE

Due to the composition of the first heat shield gasket, It may be difficult to remove the
first heat shield window from the detector weldment. If difficulties are encountered, It
may be necessary to use a sharp Implement to pry the first heat shield window out ofthe
detector weldment. This may cause chippIng or breakage ofthe wlndow, In which case It
must be replaced. Also, If chipping or breakage occurs, use an Inert gas to blow any
fragments out of the detector weldment, and clean the weldment with an approved
solvent.

26. Remove the heat shield gasket from the detector weldmen!.

27. Clean the detector weldment with an approved solven!.

28. Blowout any particles or contaminants using an inert gas.

29. If a PCOC fan is installed, remove the back cov
er of the instrument by removing four screws and
sliding the cover off of the rear of the instrument.

30. If installed, remove the PCOC fan cover to allow

removal ot the tUbing attached to thedetector
weldmen!.

31. Trace the tUbing from the FPD jet to the connec
tion points at the left side of the instrument.

32. Disconnect the M8 fittings securing the tubing at
their connection sites. ([he tubing should only
be finger-tight. If more force is required to free
them, use a small pair of pliers while holding the
applicable connector sites with an appropriate
tool.)
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36. Inspect the detector weldment in which the jet
weldment will be installed. If any evidence of
damage or excessive contamination are ob
served, replace the detector weldment with a
new one.

33. Locate the "U-shaped" slots on the instrument to
the left of the inlel. Bend the tubes from the new
jet to lay within these slots, and any installed
clips, and route them to their associated attach
ment points on the left side of the instrumen!.

37. Press the jet weldment Into the base of the de
tector weldmenl.

I CAUTION I
When installing tubing in the applicable flow
control component, ensure that ali o-rings are
positioned properly.

34. Connect the tubes from the new jet weldment to
the flow manifold block. (The hydrogen tube
fitting is painted RED. Make sure each tube is
installed at the correct location on the flow
manifold block.)

35. If the PCOC fan and cover were removed, install
them and secure using two screws.

NOTE

During assembly of the detector, always use new seals (o-rings, gaskets) and discard
the old ones.

38. Install a new heat shield gasket on the detector weldmen!.

39. Install a new first heat shield window.

40. Assemble the heat shield disk, stainless steel coupling and clamp to the detector weldment and
secure using four screws and four lock washers. (lighten screws evenly to ensure a gas- and
light-tight seal.)

41. Assemble the second heat shield window, associated a-rings (new), flange adapter, and flange
ring to the stainless steel coupling and secure using four screws. (Tighten screws evenly to 'en
sure a gas- and light-tight seal. Then back off all screws except the top one, to allow clamping
of the weldment to its support bracket.)

.42. Install the assembled detector weldment assembly vertically onto the transfer tube weldment, be
ing careful not to damage the fused silica liner.

43. Install the heater and sensor cartridges into the detector weldment.

44. Secure the weldment exit tube to the jet assembly with by holding the jet weldment with a
1/2-inch wrench, and tightening the nut Which secures the weldment with a 9/1B-inch wrench.

SVC 4-74



45. Install the chimney assembly and secure using two screws.

46. Install the exhaust tube on the detector weldment (through the opening in the top of the chimney)
and tighten using a 9/16-inch wrench.

47. Install the drip tube on the eXhaust tube.

48. Install the a-ring for the sulphur filter in the flange adapter.

49. Install the sulphur filter in the flange adapter.

50. Slide the PMT tube assembly onto the detector assembly.

51. Secure the PMT assembly to its support bracket using the extension spring.

52. Install the FPO cover on the instrument and secure using a thumbscrew.

53. Restore power to the instrument.
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Replace Fused Silica Liner

WARNING
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4. Allow time for the heated zones to cool.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE
SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off
position.

2. Disconnect the power cable from its receptacle.

3. Turn off the hydrogen, air (or oxygen), and auxil
iary nitrogen supplies to the detector (at the flow
control panel).

5. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

6. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free. .

7. Raise the back of the cover and slide it towards
the rear of the instrument.

8. Lift the detector top cover to expose the FPD detector weldmenl.

9. Release the extension spring securing the PMT assembly to its support bracket.
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10. Remove the photomultiplier tube (PMl) assembly and sulphur filter from the detector assembly
and set it aside.

SULPHUR FILTER

PMT ASSEMBLY
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(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

11. Remove the drip tube from the exhaust tube at the top of the detector.

12. Remove the exhaust tube from the detector using a
9/16-inch wrench.

13. Remove the chimney assembly by removing the
two screws securing it to the chimney back.

14. Loosen the three screws which secure the clamp
which secure the detector to the chimney back.

15. Use a 9/16 inch wrench to loosen the nut holding
the weldment exit tube to the jet assembly. It will
be necessary to hold the jet assembly with a
1/2-inch wrench to prevent rotation.

16. Pull the heater and sensor from the detector
weldment assembly.

17. Carefully lift the detector, vertically, from the
transfer tube, so as not to damage the fused
silica liner.

18. Inside the oven, remove the column to the FPD.
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19. Remove the nut and ferrule (Vespel) from the transfer tube weldment.

20. Remove the lower heater block from the transfer tube by lifting it vertically.
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21. Unscrew the transfer tube weldment from the detector base weldment.

22. Lift the transfer tube weldment (containing the fused silica liner and ferrule) vertically off of the
base weldment.

23. Remove the fused silica liner and ferrule (Vespel) by pUlling them out of the bottom of the transfer
tube weldment.

24. Install a new liner and ferrule by feeding the liner through the a-ring at the top of the transfer tube;
being careful not to damage the a-ring. The silica liner should extend above the top of the transfer
tube approximately 6-7mm

NOTE

The fused silica liner and ferrule (Vespel) are combIned as Part No. 19256-80690.

25. Carefully install the fused silica liner, ferrule and transfer tube onto the detector base weldment,
ensuring that the exposed end of the fused silica liner remains 3 to 6-mm above the top of the \"-..-
transfer tube weldment.
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26. Install the heated block onto the transfer tube weldmen!.

27. Install the brass nut and associated ferrule on the transfer tube weldmen!.

28. Inside the column oven, connect the column to the detector base weldmen!.

29. Install the assembled detector weldment assembly vertically onto the transfer tube weldmen!, be
ing careful not to damage the fused silica liner.

30. Install the heater and sensor cartridges into the detector weldment.

31. Secure the weldment exit tube to the jet assembly with by holding the jet weldment with a
1/2-inch wrench, and tightening the nut which secures the weldment with a 9/16-inch wrench.

32. Install the chimney assembly and secure using two screws.

33. Install the exhaust tube on the detector weldment (through the opening in the top of the chimney)
and tighten using a9/16-inch wrench.

34. Install the drip tube on the exhaust tube.

35. Install the sulphur filter in the flange adapter.

36. Slide the PMT tube assembly onto the detector assembly.

37. Secure the PMT assembly to its support bracket using the extension spring.

38. Install the FPD cover on the instrument and secure using a thumbscrew.

39. Restore power to the instrument.
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Replace Detector Base Weldment

WARNING

4. Allow lime for the heated zones to cool.

(

,,,,,

~uuuuuuuu
2. Disconnect the power cable from its receptacle.

3. Turn off the hydrogen, air (or oxygen), and auxil
iary nitrogen supplies to the detector (at the flow
control panel).

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE
SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Set the main power line switch to the off
position.

5. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

6. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

7. Raise the back of the cover and slide it towards
the rear of the instrument.

8. Lift the detector top cover to expose the FPOdetector weldment.

9. Release the extension spring securing the PMTassembly to its support bracket.
l/
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10. Remove the photomultiplier tube (PMT) assembly and sulphur filter from the detector assembly
and set it aside.

SULPHUR FILTER

(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

11. Remove the drip tube from the exhaust tube at the top of the detector.

12. Remove the exhaust tube from the detector using a
9/16-inch wrench. .

13. Remove the chimney assembly by removing the
two screws securing it to the chimney back.

14. Loosen the three screws which secure the clamp
which secure the detector to the chimney back.

15. Use a 9/16 inch wrench to loosen the nut holding
the weldment exit tube to the jet assembly. It will
be necessary to hold the Jetassembly with a
1/2-inch wrench to prevent rotation.

16. Pull the heater and sensor from the detector
weldment assembly.

17. Carefully lift the detector, vertically, from the
transfer tube, so as not to damage the fused
silica liner.

18. Inside the oven, remove the column from the
FPD detector base weldmen!.
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19. Remove the nut and ferrule (Vespel) from the transfer tube weldmenl.

20. Remove the lower heater block from the transfer tube by lifting it vertically.
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21. Unscrew the transfer tube weldment from the detector base weldmenl.

22. Lift the transfer tube weldment (containing the fused silica liner and ferrule) vertically off of the
base weldment.

23. Remove the fused silica liner and ferrule (Vespel) by pUlling them out of the bottom of the transfer
tube weldment.

24. Remove the two screws securing the detector base weldment to the instrument.

25. Lift the detector base weldment out of the instrument.
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26. If a PCOC fan is installed, remove the back cov
er of the instrument by removing four screws and
sliding the cover off of the rear of the instrument.

27. If installed, remove the PCOC fan cover to allow
removal of the tubing attached to the detector
weldment.

28. Trace the tube from the FPD base detector weld
ment to the connection point at the left side of
the instrument.

29. Disconnect the M8 fitting securing the tube at its
connection site. (The fitting should only be fin
ger-tight. If more force is required to free it, use
a small pair of pliers while holding the applica
ble connector site with an appropriate tool.)

30. Locate the "U-shaped" slots on the instrument to
the left of the inlet. Bend the tube from the new
weldment to lay within these slots, and any in
stalled clips, and route it to its associated at
tachment point on the left side of the instrument.

I CAUTION I
When Installing tubing In the applicable flow
control component, ensure that all a-rings are
positioned properly.

31. Connect the tube from the new detector base
weldment to the flow manifold block. (The hydro
gen tube fitting is painted RED. Make sure that
the tube is installed at the correct location on the
flow manifold block.)

32. If the PCOC fan and cover were removed, install
them and secure using two screws.

SCREW --..~

FAN
SHROUD

o

33. Install the new detector base weldment and secure using two screws.

NOTE

It Is advisable to Install a new fused silica liner while the detector Is this state of
disassembly. The following step Is only applicable when Installing a new liner.

34. Install a new liner and ferrule by feeding the liner through the a-ring at the top of the transfer tobe,
being careful not to damage the a-ring. The silica liner should extend above the top of the transfer

tube approximately 6-7mm

35. Carefully install the fused silica liner, ferrule and transfer tube onto the detector base weldment,
ensuring that the exposed end of the fused silica liner remains 3 to 6-mm above the top of the

transfer tube weldment.
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36. Install the heated block onto the transfer tube weldment.

37. Install the brass nut and associated ferrule on the transfer tube weldment.

38. Inside the column oven, connect the column to the detector base weldment.

39. Install the assembled detector weldment assembly vertically onto the transfer tube weldment, be
Ing careful not to damage the fused silica liner.

40. Install the heater and sensor cartridges into the detector weldment.

41. Secure the weldment exit tube to the jet assembly with by holding the jet weldment with a
1/2-lnch wrench, and tightening the nut which secures the weldment with a 9/16-inch wrench.

42. Install the chimney assembly and secure using two screws.

43. Install the exhaust tube on the detector weldment (through the opening in the top of the chimney)
and tighten using a 9/16-inch wrench.

44. Install the drip tube on the exhaust tube.

45. Install the sulphur filter in the flange adapter.

46. Slide the PMT tube assembly onto the detector assembly.

47. Secure the PMT assembly to its support bracket using the extension spring.

48. Install the FPD cover on the instrument and secure using a thumbscrew.

49. Restore power to the instrument.
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Adjust High Voltage

ELECTRONICS
CARRIER TOP
COvER

1. Remove the electronics carrier top cover.

2. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

After the replacement of a photomultiplier tube it may be necessary to adjust the output of the high voltage
supply to the Photo Multiplier Tube (PMT) in order to attain the optimum sensitivity. After installing the
PMT, the FPD check-out/performance verification must be performed. Results are compared with those
of the original PMT. Assuming gas flow rates are correct, and the system leak-free, the PMT high voltage
should be altered only if there is a significant change in sensitivity. The high voltage is originally set at the
factory for optimum sensitivity; signal/noise ratio (0.90 =/- 0.06 Vdc). corresponding to -0850 V de =/- 50
V de at the PMT. The PMT voltage limits are: 0.72 V dc to 1.05 Vdc corresponding to a PMT voltage of
-670 Vdc to -990 Vdc.

NOTE
Noise will appear only about 2/3 as large on analog signal paths than on digital, due to
the high band pass filtering of signal on analog channels.

.WARNIN9

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIAllY DANGEROUS SHOCK HAZARD BY
FOllOWING All REQUIRED SAFETY PROCEDURES WHEN WORKING ON THE
INSTRUMENT.

I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or in between handling of PCBs (Printed Circuit Boards), always
place them in static control envelopes or enclosures.

3. The FPD detector board is located in the "8" detector board slot. On the board, locate the high
voltage adjustment and the high voltage reference (HVREF) test point (TP7) .
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4. Connect a voltmeter between ground (fP1 on the
detector PCB or the aluminum oven top) and the
HV reference test point (fP7).

5. Set the voltage at an optimum point. This point
should be somewhere between -750 and -850 V
de. Voltage setting should never exceed -950 V
de.

6. Perform a verification analysis.
Reset the voltage and perform another
analysis. Continue this sequence
until the maximum sensitivity is
attained (greatest area counts
for a given amount of sample
injected, divided by noise).

HIGH
VOLTAGE

CABLE

7. install the right side panel and secure using four screws.

8. Install the electronics carrier top cover.
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REPLACING A DETECTOR PCB

Remove/Replace Detector PCB

WARNING

~~UUUUUULJ

::J.:AI""-r"--SCREWS

ELECTRONICS
CARRIER TOP
COVER ~

~ 'SCREWS

RIGHT SIDE PANEL

7. Lift the hinged top cover at its front edge, exposing the detector area. (If an FPD detector is in
stalled, it will be necessary to remove the FPD cover by removing the thumbscrew securing it to

the hinged top cover.)

5. Remove the electronics carrier top cover.

6. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o FLAME IONIZATION (FID), NITROGEN PHOSPHOROUS (NPD), AND FLAME
PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE
ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE REPLACING ANY
FLOW COMPONENTS.

1. Set the main power line switch to the off position.

3. Tum off all gas supplies.

2. Disconnect the power cable from its receptacle.
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8. With the exception of the TCD and FPD detector PCBs, all of the detector PCBs employed in the
HP5890 Series II include an interconnect assembly, which connects in one fashion or another to a
portion of the actual detector. In order to remove the detector PCB, the components which retain
the interconnects (or other wiring) must be loosened, removed, or disconnected as applicable for
a particular detector:

o TCD:

Disconnect the detector filament and delta-t
temperature sensor leads at their connector
block on the detector PCB. Use a small
flat-blade screwdriver to press each wire
lead release (located adjacent to each con
nection).

o FID:

Loosen the screws securing the clamps
holding the detector PCB interconnect in
place.

o NPD:

a. Use a Pozidriv screwdriver to remove the
three screws securing the detector cover to
the thermal strap.

b. Disconnect the NPD bead power cable from
the detector PCB by pUlling it straight off.

c. Loosen the screws securing the detector
PCB interconnect clamps to the thermal
strap.
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o 19233N19235A ECD:

a. Using a Pozidriv screwdriver, remove the
three screws securing the detector cover to
the thermal strap.

b. Remove the detector cover.

c. Disconnect the cell collector lead from the
PCB interconnect.

d. Loosen the screws securing the clamps
which hold the interconnect in place.

o G1223NG1224A ECD:

a. Using a Pozidriv screwdriver, remove the
screw securing the detector top cover to the
thermal strap.

b. Remove the detector top cover.

c. Disconnect any tUbing attached to the detec
tor purge and vent tubes.

d. Disconnect the cell anode lead from the
PCB interconnect.

e. Loosen the screw securing the detector PCB
interconnect clamp to the thermal strap.

o FPD:

a. Disconnect the signal cable from its connec
tor on the FPD detector PCB.

b. Disconnect the high voltage cable from its
connector on the FPD detector PCB.

TOP COVER
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I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling of PCBs (Printed Circuit BoardS), always
place them in static control envelopes or enclosures.

9. Remove the detector PCB from the right side of the instrument by grasping it in the center area
along its outer edge and pulling it straight out. (If an interconnect is employed, this will draw it out
of the detector.)

10. Install the replacement detector PCB by sliding it into its mounting location on the main PCB. (If
an interconnect is employed, Installation of the PCB will insert the interconnect into the thermal
strap. Use caution to avoid damaging the spring at the end of the interconnect.)

11. In order to install the detector PCB, the components which retain the interconnects (or other wir
ing) must be tightened, installed, and/or connected as applicable for a particular detector:

o TCD:

Connect the detector filament and delta-t
temperature sensor leads at their connector
block on the detector PCB. Use a small
flat-blade screwdriver to press each wire
lead release (located adjacent to each con
nection) while inserting the wire into the con
nector block.

FILAMENT
LEADS

DELTA-T
SENSOR
LEADS

GAS
TYPE

• N2, Ar
He, H2 •

o FlO:

Tighten the screws securing the clamps
holding the detector PCB interconnect in
place.

SVC4-90



~------------ ----------

o NPO:

a. Tighten the screws securing the detector C~LEC\tlTOR
PCB interconnect clamps to the thermal

==~='strap.

~ I CAUTION I Z
NPD power control plugs Installed In the wrong -...,Cit;;;-J~i)1:~~r:
position will permanently damage the NPD _. =~~~;;;;;;=~il;;j
detector PCB. ;;;e

b. Connect the NPO bead power cable from the
detector PCB by pushing it straight in to the
connector receptacle.

c. Install the detector cover and secure using
three screws.

o 19233N19235A ECO:

a. Tighten the screws securing the clamps
which hold the interconnect in place.

b. Connect the cell collector lead from the PCB
interconnect.

c. Install the detector cover and secure using
three screws.

o G1223NGl224A ECO:

a. Tighten the screw securing the detector PCB
interconnect clamp to the thermal strap.

s. Connect the cell anode lead from the PCB
interconnect.

c. Connect any tUbing that was previously
attached to the detector purge and vent
tubes.

d. Install the detector top cover and secure us
ing one screw.

TOP COVER
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o FPO:

a. Connect the signal cable to its connector on
the FPO detector PCB.

b. Connect the high voltage cable to its con
nector on the FPOdetector PCB.

23. Restore all gas supplies to the instrument.

24. Install the right side panel and secure using four
screws.

25. Install the electronics carrier top cover.

26. Restore power to the HP 5890 Series II.
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Section 5
OVEN TEMPERATURE

REPLACING OVEN TEMPERATURE CONTROL COMPONENTS

Oven temperature control components include the oven, the oven fan and motor, the oven flap motor, and
the cryogenic valve (if installed). Removal and installation instructions for all of these components are
found on the following pages. Refer to page 20 of this section for information on troubleshooting the oven
temperature control components. Refer to Section 6 of the IPS for part numbers associated with the oven

temperature control components.

Current maintenance philosophy suggests that the oven shroud assembly be replaced as a unit, rather
then replacing the heater element or sensor element Individually. Maintenance procedures have been in
cluded for both entire shroud replacement, as well as individual part replacement, in the event that the
shroud assembly is not available in a timely manner, etc.

Specific part numbers are not given in this section. For all replacement part numbers, refer to Section 6 of

the IPS portion of this document (Oven Assembly).

This document is not meant to provide instruction for first time installation of the options discussed. Add
on sheets exist for just this purpose, and should be referenced when performing a first time installation.

TABLE OF CONTENTS

REPLACING OVEN TEMPERATURE CONTROL SVC 5 - 1
COMPONENTS

OVEN TEMPERATURE TROUBLESHOOTING SVC 5 - 2
Replace Oven Shroud Assembly SVC 5 - 3
Replace Oven Heater Element SVC 5 - 7
Replace Oven Temperature Sensor SVC 5 - 11
Replace Oven Fan and/or Oven Fan Motor " SVC 5 - 15
Replace Oven Flap Motor , SVC 5 - 19
Replace Cryogenic Valve and/or Nozzle SVC 5 - 22
Calibrate Oven Temperature ......................•.............. SVC 5 - 28
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Oven Temperature Troubleshooting

Problem Probable Cause Corrective Action

1. Oven does not heat. a. Faulty fuse F4 or F5 on 1. Check both fuses.
"WARN: OVEN SHUTOFF" main PCB. 2. If either fuse is bad, ra-
message appears on dis- place. If neither fuse is
play. bad, go to probable cause

b.
b. Oven heater is open. 1. With instrument power off,

check resistance of oven
heater.

2. If it exhibits a dead or near
short, replace the oven
heater element.

3. If heater element is ok, refer
to probable cause c.

c. Faulty power supply PCB. 1. Replace power supply PCB.

2. If problem persists, reinstall
original power supply PCB
and go to probable cause
d.

d. Faulty main PCB PCB. 1. Check both fuses.

2. Using the same sample and a. Oven needs calibration. 1. Calibrate oven per proce-
conditions on this and other dure in this section..
chromatographs, the reten-
tion times of this GC differ.

3. Oven does not control. a. Faulty main PCB. 1. Replace main PCB.

4. Oven temperature runs a. Oven heater partially 1. Ensure that the oven heater
away. grounded. is not coming in contact

with the oven shell or other
nearby components.

2. If problem persists, go to
"

probable cause b.

b. Faulty main PCB 1. Replace main PCB.
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Replace Oven Shroud Assembly

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of
the instrument.

6. Remove the right side panel by removing four
screws: two each along its upper and lower
edges.

7. Remove the two screws securing the left side panel along its bottom edge.

8. Slide the left side panel towards the rear of the instrument and lift.

~~UUUUUULJ

ON

•••••

ELECTRONICS
CARRIER TOP
COVER

SCREWS

9. Remove the four screws securing the rear cover at its upper rear portion.

10. Slide the rear cover towards the rear of the instrument. ~
11. Remove columns and other hardware from any

installed inlets and detectors, which prevents
free access to the heater shroud.

12. Remove the four screws securing the oven!
heater fan shroud.

13. Carefully swing the left edge of the shroud to
wards the front of the instrument.
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FAN SHROUD

HEATER
STANDOFFS==~==~::::~~~

o
O!I

SENSOR
SCREWS

~~e~~
Fan Shroud

FAN SHROUD (AS VIEWED FROM INSIDE OVEN)

I CAUTION I
WHEN DISCONNECTING A PLUG, PULL ON THE PLUG NOT ON ITS WIRES. PULLING
ON THE WIRES MAY CAUSE BREAKAGE.

14. At the rear of the instrument, disconnect the two heater element leads at the AC power supply
PCB.

15. From inside the oven, draw the heater leads through the opening in the rear of the oven.

svc 5-4

\

'-



16. Disconnect connector P7 from its receptacle on
the main PCB by pUlling it straight off. (Heated
zones corresponding to sensor lead locations
are labeled to the right of the P7 connector re
ceptacle on the main PCB.)

17. Use the lance release tip of an AMP pin extrac
tion!lance reset tool (8710-1542) to remove the
appropriate pins from connector P7. (The tool
features a lance release tip and a lance reset tip.
The lance release tip is used to depress the pin
locking lance to extract the pin from a connector.
The lance reset tip positions a locking lance to
its proper height to ensure retention of the pin in
the connector.)

EXTRACTION
LANCE RESET

TOOL

\
LANCE
RESET

TIP

LANCE
RELEASE

TIP

BACK OF
HOUSING

INSERT TIP
HERE

(BACK OF
CAVITY)

CON~
(TYPICAL)

18. From inside the oven, draw the sensor leads
through the opening in the rear of the oven.

19. Prepare the pins corresponding to the sensor
cartridge of the replacement shroud by adjusting
their locking lances using the lance reset portion
of the tool.

20. Feed the sensor cartridge pins through the open
ing in the oven and ready them for installation
into the main board connector shell.

21. Insert the pins for the replacement sensor into
their appropriate locations in the plug, making
sure the locking lance on each pin seats into its
hOle through the side of the plug.

22. Gently pUll on the wire to ensure that the pin is
locked in the connector.
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23. Insert connector P7 into its corresponding receptacle on the main PCB.

24. Route the heater leads from the replacement shroud through the opening in the rear of the oven so
that its ends terminate at the connection locations on the power supply PCB.

25. Connect the heater leads to the corresponding blade lugs on the power supply PCB.

26. Install the oven heater/fan shroud in the instrument oven and secure using four screws.

27. Place a screwdriver through a hole in the shroud and gently spin the fan. Listen to determine if the
fan touches anything while turning. If so, open the shroud and make any necessary adjustments.

28. Replace the panels removed at the beginning of this procedure.

29. Install any columns and associated hardWare removed at the beginning of this procedure.

30. Connect any gas supplies disconnected in step 4 of this procedure.

I CAUTION'

TURN OFF THE POWER TO THE INSTRUMENT IMMEDIATELY IF THERE IS EVIDENCE
OF THE FAN BLADES CONTACTING ANYTHING DURING OPERATION, AND/OR IF
THERE IS UNDUE VIBRATION. VIBRATION MAY INDICATE BENT FAN BLADES
AND/OR A BENT MOTOR SHAFT.

31. Restore power to the instrument.

32. Ensure that the oven operates properly at some selected temperature (e.g.,100°C).
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Replace Oven Heater Element

WARNI"'G

•
•

••
•
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HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Remove the four screws securing the rear
cover to the instrument.

6. Slide the rear cover towards the rear of the
instrument.

7. Remove columns and other hardware from any
installed inlets and detectors, which prevents
free access to the heater shroud.

8. Locate the four screws securing the oven/heat
er fan shroud, and the two screws securing the
heater standoffs.

9. Remove the six screws and carefully swing the
left edge of the shroud towards the front of the
instrument.
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SCREWS
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Fan Shroud

FAN SHROUD (AS VIEWED FROM INSIDE OVEN)

10. Note the position of the sensor so it may be replaced at the same location.

11. Loosen the retainer clamp sUfficiently to free the sensor.

SENSOR HEATER ELEMENT

\--e:=====t:::======r=====~
HEATER STANDOFFS

HEATER ELEMENT (AS VIEWED FROM REAR OF SHROUD)

12. Remove the two screws securing the heater to its standoffs.
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13. At the rear of the instrument, disconnect the two heater element leads at the AC power supply
PCB.

14. From inside the oven, draw the heater leads through the opening in the rear of 1heoven.

15. Remove the old heater element from the oven.

16. To prepare a new heater, note that it must be matched to a specific line voltage. From Table 4-1,
verify the unstretched length of the replacement heater element, according to the line voltage of
1he instrument. Stretch the wire EVENLY 101heindicated length and allow it 10contract back to an
approximate 720 mm length.

Table 4-1. Preparing Replacement Oven Heater Element

INSTRUMENT RESISTANCE UNSTRETCHED STRETCHED CONTRACTED

VOLTAGE (ohms) LENGTH (mm) LENGTH (mm) LENGTH (mm)

120(1) 9.05(+ /-0.05) 136 -975 720
220(2) 30.42(+/-0.17) 180 1110 720
240(3) 36.20(+ /-0.20) 214 1185 720

17. Route the new heater 1hrough insulators so that its ends terminate at the connection locations on
the power supply PCB. .

~ CAUTION t
CERAMIC OVEN HEATER STANDOFFS ARE FRAGILE. OVER-TIGHTENING OF
SCREWS WILL CAUSE BREAKAGE.

18. Secure the heater to its standoffs with two screws.

19. Secure the two heater standoffs 10the shroud with screws.
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20. Install the oven temperature sensor and secure by tightening the retaining clamp.

21. Install the oven heater/fan shroud in the instrument oven and secure using four screws.

22. Place a screwdriver through a hole in the shroud and gently spin 1hefan. Listen to determine if the
.fan touches anything while tuming. If so, open the shroud and make any necessary adjustments.

23. Install any columns and associated hardWare removed at the beginning of this procedure.

24. Connect any gas supplies disconnected in step 4 of this procedure.

25. Restore power to the instrument.

26. Ensure that the oven functions properly at a given temperature (e.g., 100°C).
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Replace Oven Temperature Sensor

_WARNING -

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pulling it towards the rear of
the instrument.

6. Remove the right side panel by removing four
screws: two each along its upper and lower
edges.

7. Remove the two screws securing the left side panel along its bottom edge.

8. Slide the left side panel towards the rear of the instrument and lift.

~~UUUUUULJ

•••••

ELECTRONICS
CARRIERTOP
COVER

SCREWS

RIGHTSlOE
PANEL

10. Slide the rear cover towards the rear of the instrument.

9. Remove the four screws securing the rear cover at its upper rear portion.

-~
~

11. Remove columns and other hardware from any
installed inlets and detectors, which prevents
free access to the heater shroud.

12. Remove the four screws securing the oven!
heater fan shroud.

13. Carefully swing the left edge of the shroud to
wards the front of the instrument.
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FAN SHROUD

HEATER
STANDOFFS==:i=~===~~

o...

SENSOR
SCREWS

~~e~~
Fan Shroud

FAN SHROUD (AS VIEWED FROM INSIDE OVEN)

14. Note the position of the sensor so that the replacement may be installed at the same location.

15. Loosen the retainer clamp sUfficiently to free the sensor.

HEATER STANDOFFS SENSOR

HEATER SENSOR (AS VIEWED FROM REAR OF SHROUD)

16. Withdraw the faulty sensor from the retainer.

17. Remove the sensor through the opening in the rear of the oven. Some insulation will come out
with the sensor.

18. Remove any insulation remaining in the sensor guide and save it for later use.
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I CAUTION I
THE TEMPERATURE SENSOR (SMALL CERAMIC BEAD) IS VERY FRAGILE AND MUST
BE HANDLED CAREFULLY.

19. Insert the new sensor through the opening in the rear of the oven.

20. Position the new sensor cartridge at the same location as the original and secure it by tightening
the retainer clamp.

LANCE
RELEASE

TIP

LANCE
RESET

TIP

EXTRACTION
LANCE RESET

TOOL

\

22. Use the lance release tip of an AMP pin extrac
tlon/lance reset tool (8710-1542) to remove the
appropriate pins from connector P7. (The tool
features a lance release tip and a lance reset tip.
The lance release tip is used to depress the pin
locking lance to extract the pin from a connector.
The lance reset tip positions a locking lance to
its proper height to ensure retention of the pin in
the connector.)

I CAUTION I
WHEN DISCONNECTING A PLUG, PULL ON
THE PLUG NOT ON ITS WIRES. PULLING ON
THE WIRES MAY CAUSE BREAKAGE.

21. Disconnect connector P7 from its receptacle on
the main PCB by pUlling it straight off. (Heated
zones corresponding to sensor lead locations
are labeled to the right of the P7 connector re
ceptacle on the main PCB.)

BACK OF
HOUSING

INSERT TIP
HERE

(BACK OF
CAVITY)

co~
(TYPICAL)
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23. Prepare the pins corresponding to the replace
ment sensor cartridges by adjusting their locking
lances using the lance reset portion of the tool.

24. Insert the pins for the replacement sensor into
their appropriate locations in the plug, making
sure the locking lance on each pin seats into its
hole through the side of the plug.

25. Gently pUll on the wire to ensure that the pin is
locked in the connector.

26. Insert connector P7 into its corresponding recep
tacle on the main PCB.

LOCKING.
LANCE
CAVITY

CONTACT
(TYPICAL)

RECEPTACLE
BOX (TYPICAL)

(

27. Install the insulation removed earlier in the sensor guide. around the sensor wire leads.

28. Replace the panels removed at the beginning of this procedure.

29. Install any columns and associated hardware removed at the beginning of this procedure.

30. Connect any gas supplies disconnected in step 4 of this procedure.

31. Restore power to the instrument.

32 Ensure that the oven operates properly at some select~d temperature (e.g.•100°C).
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Replace Oven Fan and/or Oven Fan Motor

WARNING

,,,,,

ON

uuuuuuuuu

4. When the heated zones are cool, tum off all gas
supplies.

5. Remove the four screws securing the rear
cover to the instrument.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

6. Remove the rear cover by sliding it towards the
rear of the instrument.

7. Inside the oven, remove columns and other
hardware preventing free access to the heater .

8. Remove the four screws securing the oven
heater/fan shroud to the instrument.

9. Carefully swing the left edge of the shroud towards the front of the instrument.

10. With a hex wrench, loosen the setscrew securing the fan to the motor shaft.

11. Carefully slide the fan off the motor shaft.
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FAN SHROUD
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Fan Shroud
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I CAUTION I
FAN BLADES ARE FRAGILE. BE CAREFUL NOT TO BEND THE BLADES.

12. If only the fan blade is being replaced, go to step 18.

13. At the rear of the instrument, trace the fan motor wire harness to its connector receptacle (J28) on
the AC power board.

I CAUTION I
WHEN DISCONNECTING A PLUG, PULL ON THE PLUG NOT ON ITS WIRES. PULLING
ON THE WIRES MAY CAUSE BREAKAGE.

14. Disconnect connector J28 from its receptacle by pUlling it straight up while squeezing its ribbed
sides.

15. Locate and remove the fan motor ground wire by removing the nut securing it to the instrument.

16. Remove the three nuts (and six associated washers) securing the motor to the oven.
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17. Remove the oven fan motor from the inslrument.

18. Install the new fan molar and secure using two washers and one nut at each mounling location.

19. Tighten the nuts firmly.

20. Connect the motor wire hamess plug to connector receptacle J28 on the AC power board.

21. Connect the motor ground wire to the oven wall and secure using a nut.

22. Inslall the fan on the motor shaft and position il so ils selscrew will seal against the flat portion of

the shaft.

23. Tighten the setscrew.

24. Inslall the oven healer/fan shroud and secure with four screws.

25. Feed a screwdriver through a hole in the shroud and gently spin the fan.

26. Listen to delermine if Ihe fan touches anything While tuming.

27. If any noise is heard, open the shroud and repeat steps 4 through 7 and 18 through 22, adjusling
the position of the fan on the motor shaft.

28. Replace the panels removed at the beginning of this procedure.

29. Inslall any columns and associated hardware removed at the beginning of this procedure.

30. Connect any gas supplies disconnected in step 4 of this procedure.
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I CAUTION'

TURN OFF THE POWER TO THE INSTRUMENT IMMEDIATELY IF THERE IS EVIDENCE
OF THE FAN BLADES CONTACTING ANYTHING DURING OPERATION, AND/OR IF
THERE IS UNDUE VIBRATION. VIBRATION MAY INDICATE BENT FAN BLADES
AND/OR A BENT MOTOR SHAFT.

31, Restore power to the instrument.

32. Check that the oven controls properly at some selected temperature (e.g., 100°C).
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Replace Oven Flap Motor

1WARNING>
d"': - ,~

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, turn off all gas
supplies.

5. Remove the four screws securing the rear cover
to the instrument.

6. Slide the rear cover towards the rear of the in
strument.

7. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of
the instrument.

~uuuuuuuu

8. Remove the right side panel by removing four screws: two each along its upper and lower edges.

ELECTRONICS
CARRIER TOP
COVER

SVC 5-19
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9. Facing the rear of the instrument, locate the
oven flap motor (mounted on the oven at its
lower right corner). Trace and free its wire har
ness to the P8 connector on the main PCB.

10. Disconnect connector P8 from the main PCB
by pUlling it straight out of its receptacle.

P8

o

I CAUTION I
WHEN DISCONNECTING A PLUG, PULL ON THE PLUG NOT ON ITS WIRES. PULLING
ON THE WIRES MAY CAUSE BREAKAGE.

11. Remove the air duct located above the upper oven flap by removing two nuts, one each along its
upper and lower edges.

12. Use a Pozidriv screwdriver to remove the two screws securing the flapper bracket to the instru
ment.

13. Lift the flapper bracket assembly from the instrument.

14. Use a hex wrench to loosen the motor shaft setscrew on the flexible coupling closest to the flap
motor.

15. Use a small Pozidriv screwdriver to remove the motor from the bracket.

16. Insert the shaft of the new stepper motor into the flexible coupling on the flapper assembly.

17. Secure the motor to the flapper bracket using two screws.

18. Tighten the setscrew on the coupling to a snug fit.

19. Mount the oven flap assembly on the instrument and secure using two screws.

20. Mount the air duct over the upper oven flap and secure using two screws.
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21. After the new motor has been installed, route its wire hamess along the same path used by the
old hamess and secure it with plastic wire ties.

I

FLEXIBLE COUPLING
1500-0671

o
FLAPPER
BRACKET
05890-00440

FLAPPER
BUSHING
05890-20730

SCREW M3 x 6 mm
0515-0055

/

LOCK WASHER
I 2190-0468

~

OVEN FLAP
PINS
1251-5963

STEPPER MOTOR
05890-60940

SCREW M4 X8 mm
0515-0910
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LANCE
RELEASE

TIP

INSERT TIP
HERE

(BACK OF
CAVITY)

CON~
(TYPICAL)

CONTACT
(TYPICAL)

BACK OF
HOUSING

LANCE
RESET

TIP

EXTRACTION
LANCE RESET

TOOL

\

LOCKING
LANCE
CAVITY

22. Use the lance release tip of an AMP pin extrac
tion/lance reset tool (8710-1542) to remove the
appropriate pins (from the old hamess) from con
nector P8. (1lle tool features a lance release tip
and a lance reset tip. The lance release tip is
used to depress the pin locking lance to extract
the pin from a connector. The lance reset tip
positions a locking lance to its proper height to
ensure retention of the pin in the connector.)

23. Prepare the pins corresponding to the replace
ment stepper motor by adjusting their locking
lances using the lance reset portion of the tool.

24. Insert the pins for the replacement stepper motor
into their appropriate locations in the plug, mak
ing sure the locking lance on each pin seats into
its hole through the side of the plug.

25. Gently pull on the wire to ensure that the pin is
locked in the connector.

RECEPTACLE
BOX (TYPICAL)

26. Insert the plug in its receptacle (P8) on the main PCB. (1lle plug is keyed and can only be in-
serted one way.)

27. Replace the panels removed at the beginning of this procedure.

28. Connect any gas supplies disconnected in step 4 of this procedure.

29, Restore power to the instrument.

WARNING

o SMALL PARTICLES OF DEBRIS MAY BE BLOWN OUT OF THE OVEN WHEN THE
FLAP IS OPEN. USE PROPER EYE PROTECTION WHEN OBSERVING THE OVEN
FLAPS THROUGH THE BACK PANEL.

o TO PREVENT POSSIBLE BURNS, AVOID COMING IN CONTACT WITH THE HOT
AIR VENTED FROM THE OVEN.

30. observe the oven flaps through the back panel. The oven flap motor shoUld close the flap as
sembly completely.

31. Enter an oven temperature setting of 20°C. The oven flap assembly should now open fully.
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Replace Cryogenic Valve and/or Nozzle

.WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, turn off all gas
supplies.

5. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until
its catch releases, then pulling it towards the
rear of the instrument.

ELECTRONICS
CARRIER TOP
COVER

u~uuuuuuu

••••

6. Remove the right side panel by removing four screws: two each along its upper and lower edges.

7. Remove the two screws securing the left side panel along its bottom edge.

8. Slide the left side panel towards the rear of the instrument and lift.

SCREWS

9. Remove the four screws securing the rear cover to the instrument.

10. Slide the rear cover towards the rear of the instrument.
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WARNING

USE PROPER EYE PROTECTION WHEN WORKING WITH CRYOGENIC FLUIDS UNDER
PRESSURE.

11. Shut off the cryogenic fluid supply.

12. Slowly loosen the cryogenic fluid supply, at the
valve, to release any residual pressure.

13. Disconnect the cryogenic fluid supply at its
fitting to the valve.

14. Trace and free the valves wire harness to con
nector J9 on the main PCB.

CRYOGENIC FLUID SUPPLY CRYOGENIC
FITTINGS (ITEM USED VALVE
DEPENDSON FLUID EMPLOYED)

15. Disconnect connector J9 from the main PCB by pUlling it straight out of its receptacle.

16. Remove the valve assembly from the outside wall of the oven by removing three nuts (and asso
ciated washers) from around the edge of its mounting bracket.

t\ ~UNTING BRAC~T
WASHER

17. Withdraw the valve assembly from the side of the instrument, being careful not to bend or damage
the nozzle assembly.

18. Separate the valve body from its mounting bracket by removing two screws.

19. If only the cryogenic nozzle is being replaced, proceed as follows:

a. Remove the nozzle (notice its position with respect to the valve assembly) from the valve
body and discard.

b. Wrap the threads of the new nozzle with Teflon pipe tape being careful not to cover the first
two threads of the nozzle.

c. Mount the cryogenic nozzle on the valve and tighten it firmly with a wrench. (Be sure to install
a C02 nozzle (if one was present) in the same position as the old one.)
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d. Go to step 22.

20. If a PCOC cryogenic nozzle is installed, proceed as follows:

a. Remove the injection port cover by
grasping its back edge and lifting it upward.

b. Remove the auto-injection assembly
(or optional manual injection assembly)
by rotating it counter-clockwise). Be
careful not to loose the septum,
insert, or PCOC insert spring which
are installed under the injection
assembly.

PRESS
HERETO
FREE
COVER

1/4-INCH
SCREW

AND
WASHER

INSULATION

AUTO
INJECTION
ASSEMBLY

""'""-- , ....)---- CAVITY
SLEEVE

OPTIONAL

W
MANUAL

~ INJECTION
ASSEMBLY

I

e"""l(- SEPTUM ftJ~ DUCKBILL

L-=---:==-::-:~=_.JJ SEPTUM
INSERT I"""l(- PCOC INSERT

~8' SPRING

'"""l(- SCREW

c. Remove the air deflector using a Pozidriv screwdriver to remove the screw securing the air

deflector to the inlet weldment.
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I CAUTION I
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartrIdge) are fragile.

d. Carefully slide the heater and sensor cartridges out of the heated block portion of the inlet.

e. Use a Pozidriv screwdriver to remove the two screws securing the inlet to the instrument.

1. Lift the inlet enough to expose the healed block.

g. If installed, remove the cryo-blast tube from the inlet weldment.

h. Install the cryo-blast weldment onto the inlet weldment.

i. Secure the inlet to the instrumentusing two screws.

t CAUTION ~

Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

j. Carefully slide the heater and sensor cartridges into the heated block portion of the inlet.

k. Install the air deflector and secure it to the weldment using one screw.

I. Install the injection assembly, septum, PCOCinsert spring, and insert (the injection assembly
secures the other items to the inlet weldment).

m. Install the injection port cover.

21. Mount the new valve body on the mounting bracket and secure using two screws.

22. Mount the assembly on the oven wall in the same position as the one just removed.

23. Route the wire harness along the same path used by the old harness and secure it with plastic
wire ties.
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~} CRY01l2
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o

o

SLEEVE

DEPRESS
PUSH ROD
BUTTON

PIN CONTACT
(REF)

SLEEVE
BOTTOMED
IN CAVITY ROTATE

~ ;:NDLE

24. An AMP pin extraction tool (8710-0614) is re
quired to properly remove pins from connector
J9. The tool features a sleeve to release the pin
locking lance, and a plunger to eject the pin from
the plug. The following steps detail how to re
move the pins from the connector.

a. Slide the sleeve portion of the tool straight
into the pin to be removed from the connec-
tor until it is fully bottomed.

b. At the same time, allow the plunger to be
pushed back by the pin.

c. Rotate the body of the tool to ensure it is ful
ly bottomed, and to ensure the pin locking
lance is released.

d. Holding the body of the tool firmly in place
(fully inserted into the plug). depress the
plunger to eject the pin from the connector.

e. Remove the tool from the plug.

25. Insert pins from the new valve into their appropriate
locations in the plug. making sure the locking lance on
each pin seats into the plug.

26. Gently pUll on the wire to ensure it is locked in the plug.

27. Insert the plug in its receptacle J9 on the main circuit board.
Notice that the plug is keyed and can only be inserted
one way.
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28. Connect the cryogenic fluid supply fittings to the valve.

29. Tum the fluid supply on.

30. Verify no leakage occurs at the fitting to the valve body.

31. If there is no evidence of leakage, replace the panels removed at the beginning of this procedure.

32. Connect any gas supplies disconnected in step 4 of this procedure.

33. Restore power to the instrument.

34. Check that the oven controls properly at some selected subambient temperature (e.g., -1Q°C),
and that no cryogenic fluid flows into the oven at a selected temperature above ambient (e.g.,
100°C).
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Calibrate Oven Temperature

To maximize the precision of retention time information, particularly if retention times are to be compared
to that of other chromatographs, it may be necessary to calibrate the oven temperature control circuitry
using an independent temperature measuring device.

With the factory-set calibration difference value of 0 (zero), the displayed oven temperature is accurate to
within 1% of the actual temperature (whiChis expressed in oK (Kelvin».

The HP 5890 Series II provides the means to reset oven temperature monitoring (if necessary) so that the
ACTUALdisplayed temperature value accurately represents the correct temperature.

Calibration of the oven temperature control circuitry requires the operator to enter the difference (delta)
value (in 0c) between an independently measured temperature and the corresponding displayed oven
temperature. For example, if the actual measured oven temperature is 148.73°C, while the corresponding
displayed temperature is 150.00°C, the delta value is -1.27.

Correction Value = Measured Temperature (OC) - Displayed Temperature (0C)

Setting the Oven Calibration Value

Oven temperature calibration measurements should be made at a temperature in the mid-range of those
temperatures normally attained during operation. Allow ample time (up to 1/2-hour) for thermal equilibra
tion at the selected temperature. No drift should be observed.

1. Place the temperature sensing probe in the region of the ovenwhich is occupied by the

column(s).

2. Set the oven temperature to the desired level, allowing ample time for thermal equilibration.

3. At the keyboard select the CALIS AND TESTMODE, function 1:

4. CALIS will be displayed, followed by two values; the observed oven temperature (to 0.01°C), and
the current delta correction value. Record the current delta correction value. (If problems occur
during recalibration, the value may be re-entered.)

5. Assuming no drift has occurred, the new delta correction value may be entered using the numeric

keypad, followed by pressing C£NfEff}

6. CALIS DELTA will be displayed until [ ENTER lis pressed again. Then the oven temperature cali
bration occurs. Note that after oven calibration, the displayed oven temperature vaJue should
closely match the value of the installed temperature measuring device.

NOTE

o Any delta correction value may be entered within a range of ± 10.00°C. If a value
beyond these limits Is entered, the message CORRECTION TOO HIGH Is
displayed.

o Assuming the battery protecting the HP 5890 Series II memory Is functional, the
new delta calibration value remains In effect even If the Instrument Is switched,
disconnected from Its power source, or experiences a power failure.
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Section 6
ZONE TEMPERATURE

REPLACING TEMPERATURE CONTROL COMPONENTS
The HP 5890 Series II uses heater cartridges to apply and temperature sensor cartridges to sense heat at
the various heated zones (inlets, detectors, and valve box, if installed). Replacement of a heater/sensor
cable assembly (which consists of the heater and sensor cartridges, as well as the wiring connecting them
to the main PCB) is accomplished by partial removal of the applicable heated zone component. In addi·
tion, the heater/sensor cable assembly must be disconnected from the applicable connectors on the main
PCB. Removal of the wiring from the connectors on the main PCB is covered first, followed by instructions
for removal of the heater and sensor cartridges from the heated zone components.

If a TCD detector is installed, a delta-t temperature sensor is used in addition to the standard temperature
sensor cartridge. Removal and replacement of the delta-t temperature sensor cartridge is discussed after
the procedures for standard heater/temperature sensor cartridges.

The HP 5890 Series II also uses an optional cryogenic valve to cool the PCOC inlet. While the cryogenic
valve is discussed with oven components in Section 5 of the service portion of this document, removal of
the PCOC nozzle (which carries the cooling gas from the valve to the inlet) is discussed in this section.

Specific part numbers are not given in this section. For replacement part numbers, refer to the section of
the IPB applicable to the heated zone component being addressed (I. e. inlets - Section 5, detectors 
Section 2, valve box - Section 7, cryogenic valve - Section 6).

TABLE OF CONTENTS

REPLACING TEMPERATURE CONTROL .....•...... SVC 6 - 1
COMPONENTS

ZONE TEMPERATURE TROUBLESHOOTING SVC 6-3

Remove/Replace Inlet, Detector, and Valve Box . . . . . .. SVC 6 - 4
Heater/Sensor Cable Assemblies

Disconnect/Connect Heater and Temperature Sensor.. SVC 6 - 4 .
Wiring on Main PCB

Remove/Replace Inlet Zone Heater and Sensor Cartridges SVC 6 - 9
o Remove/Replace Packed Column Inlet Heater and Sensor Cartridges SVC 6 - 9
o Remove/Replace Septum-Purged Packed Column Inlet SVC 6 - 11

Heater and Sensor Cartridges
o Remove/Replace Split-Splitless/Split-Only Capillary Inlet SVC 6 - 13

Heater and Sensor Cartridges
o Remove/Replace PCOC Inlet Heater and Sensor Cartridges SVC 6 - 16
Remove/Replace Detector Zone Heater and Sensor Cartridges SVC 6 - 18
o Remove/Replace TCD Heater and Sensor Cartridges SVC 6 - 18
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TABLE OF CONTENTS (continued)

o Remove/Replace FlO Heater and Sensor Cartridges SVC 6 - 20
o Remove/Replace NPD Heater and Sensor Cartridges SVC 6 - 24
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Heated Zone Troubleshooting

Problem Probable Cause Corrective Action I

1. One heated zone tempera- a. Heater partially shorted to 1. Replace heater and sensor.
ture runs away. chassis (grounded).

b. Faulty main PCB. 1. Replace main PCB (refer to
Section 9).

2. One heated zone will not a. Heater partially shorted to 1. Replace heater and sensor.
heat. chassis (grounded).

b. Faulty main PCB. 1. Replace main PCB (refer to
Section 9).

3. None of the heated zones a. Faulty F3 fuse on main 1. Check main PCB fuse F3;
will heat, but the oven is ok. PCB. replace if required.

b. Faulty main PCB. 1. Replace main PCB (refer to
Section 9).

4. None of the heated zones a. Faulty main PCB. 1. Replace main PCB (refer to
will heat, and the oven will Section 9).
not heat.

.
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Remove/Replace Inlet, Detector, and Valve Box Heater/Sensor Cable
Assemblies

Replacement of a heater/sensor cable assembly (~ich consists of the heater and sensor cartridges, as
well as the wiring connecting them to the main PCB) is accomplished by partial removal of the applicable
heated zone component. In addition, the heater/sensor cable assembly must be disconnected from the
applicable connectors on the main PCB. Removal of the wiring from the connectors on the main PCB is
covered first, followed by instructions for removal of the heater and sensor cartridges from the heated zone
components.

Disconnect/Connect Heater and Temperature Sensor Wiring on Main PCB

WARNING

(

uuuuuuuuu

SCREWS

2. Disconnect the power cable from its receptacle.

4. Remove the four screws securing the rear
cover to the instrument.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

5. Slide the rear cover towards the rear of the
Instrument.

3. Tum off all gas supplies.

~ CAUTION ~

This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result In damage to the Instrument.

L
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6. Remove the electronics carrier top cover by
grasping it at the rear and lifting until its catch
releases, the pUlling it toward the rear of the in
strument.

7. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

ELECTRONICS
CARRIER TOP
COVER RIGHT SIDE PANEL

8. Trace the leads of the faulty heater and/or sensor cartridge to their terminating connectors at the
upper right comer of the main PCB (located at the right side of the instrument). All temperature
sensor leads terminate at connector receptacle P7 on the main PCB (at the upper right comer of
the PCB). All heater cartridge leads terminate at connector receptacle J9 on the main PCB (at the

right side of the PCB).

9. Route the replacement heater or sensor cartridge leads along the same path.

10. Disconnect or cut any plastic cable ties securing the old heater/sensor cable assembly along its

path.

11. Secure the leads of the replacement heater/sensor cable assembly to the instrument with new

plastic cable ties.

1 00 2
3 00 4

DO ~ gg ~
9 00 10

O
11 00 12
13 00 14o P7

. OVEN
DETA
DETB
INJA
INJB
AUX
FAN+-

SVC6-5



~} CRY01l2

:}l"lBal

:} l"lASH

~} DElB7"

9
t DElAH10

o

'0

/~,

I CAUTION'

When disconnecting a plug, pUll on the plug, not on Its wires. Pulling on the wires may
cause breakage.

12. Disconnect connector P10 from its receptacle on the main PCB by pUlling the plug straight out of
the receptacle.

HIGH VOLTAGE /
COVER CONNECTOR PtO

13. Remove the high voltage cover from the upper right portion of the main PCB.

14. Disconnect connector J9 from its receptacle by squeezing its ribbed size and pUlling the plug
straight out of the receptacle.

15. An AMP pin extraction tool (8710-0614) is re
quired to properly remove pins from connector
J9. The tool features a sleeve to release the pin
locking lance, and a plunger to eject the pin from
the plug. The following steps detail how to re
move the pins from the connector.

SVC 6 - 6
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a. Slide the sleeve portion of the tool straight
into the pin to be removed from the connec
tor until it is fully bottomed.

b. At the same time, allow the plunger to be
pushed back by the pin.

c. Rotate the body of the tool to ensure it is ful
ly bottomed, and to ensure the pin locking
lance is released.

d. Holding the body of the tool firmly in place
(fully inserted into the plug), depress the
plunger to eject the pin from the connector.

e. Remove the tool from the plug.

16. Insert pins from the new heater cartridge into
their appropriate locations in the plug, making
sure the locking lance on each pin seats into the
plug.

17. Gently pull on the wire to ensure it is locked in the plug.

18. Insert the plug into the J9 receptacle.

19. Replace the high voltage cover on the right side of the main PCB.

20. Insert connector P10 into its receptacle on the main PCB.

PIN CONTACT
(REF)

SLEEVE

DEPRESS
PUSH ROD
BUTTON

I CAUTION I
When disconnecting a plug, pull on the plug not on Its wires. Pulling on the wires may
cause breakage.

21. Disconnect connector P7 from its receptacle by pulling it straight off. (Heated zones correspond
ing to sensor lead locations are labeled to the right of the P7 connector receptacle on the main

PCB.)

1 2 OVEN
3 4 DETA

00 ~
6 DETB
8 INJA C9 a9 10 INJB

0 11 12 AUX
13 14 FAN+-o P7 DQ

3

E3
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LANCE
RELEASE

TIP

RECEPTACLE
BOX (TYPICAL)

LANCE
RESET

TIP

EXTRACTION
LANCE RESET

TOOL

\

INSERT TIP
HERE

(BACK OF
CAVITY)

CONTACT
(TYPICAL)

CON~
(TYPICAL)

BACK OF
HOUSING

22. Use the lance release tip of an AMP pin extrac
tion/lance reset tool (8710-1542) to remove the
appropriate pins from connector P7. (The tool
features a lance release tip and a lance reset tip.
The lance release tip is used to depress the pin
locking lance to extract the pin from a connector.
The lance reset tip positions a locking lance to
its proper height to ensure retention of the pin in
the connector.)

SVC6-8

23. Prepare the pins corresponding to the replace
ment sensor cartridges by adjusting their locking
lances using the lance reset portion of the tool.

24. Insert the pins for the replacement sensor into
their appropriate locations In the plug, making
sure the locking lance on each pin seats into its
hole through the side of the plug.

25. Gently pUll on the wire to ensure that the pin is locked in the connector.

26. Insert connector P7 into its corresponding receptacle on the main PCB.

27. After the leads have been exchanged in the appropriate connectors, proceed to the heater/sensor
cable assembly removal/replacement procedure applicable to the desired heated zone.



Remove/Replace Inlet Zone Heater and Sensor Cartridges

o Remove/Replace Packed Column Inlet Heater and Sensor Cartridges

WARNING

6. Use a Pozidriv screwdriver to remove the two
screws securing the inlet and insulation plate to
the instrument. (Depending on the age of the
instrument, the insulation plate may be flat, as
shown at the left, or may be a box, as shown
below.

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE. INJECTION PORT COVER

1. Allow time for the heated zones to cool.

5. Remove any insulation from around the top of

the inlet.

2. At the bottom of the inlet, inside the column
oven, remove the column and hardware asso
ciated with the inlet (liner, column/liner nuts, fer
rules, makeup gas adapter, etc.).

3. Inside the column oven, cap the base of the
inlet.

LID SHAFT

4. Remove the injection port cover by grasping its

back edge and lifting it upward.

7. Lift the inlet enough to expose the heated block and heater/sensor wiring.

8. Remove any insulation tram around the base of the inlet.
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I CAUTION I
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

9. Carefully slide 1he heater and sensor cartridges out of the heated block portion of the inlet.

10. Slide 1hereplacement heater and sensor cartridges into the heated block of the inlet being in
stalled.

11. Replace any insulation that was removed from
around the base of the inlet.

12. Carefully install the inlet and insulation plate,
securing it to the instrument with two Pozidriv screws.

13. Replace any insulation that was removed from
around the Inlet.

14. Remove the cap/plug from the end of the inlet.

15. Install the liner and all other hardware removed during step 2.

16. Restore the supply gas pressure.

17. install the injection port cover.

18. Install the right side panel and secure using two screws.

19. Install the electronics carrier top cover.

20. Slide the rear cover on to the instrument.

21. Secure the rear cover 10the instrument by installing and tightening four screws.

22. Restore all gas supplies.

23. Restore power to the instrument.

SVC 6-10
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o Remove/Replace Septum-Purged Packed Column Inlet Heater and Sensor
Cartridges

WARNING

PRESS
HERE TO
FREE
COVER

1/4-INCH
SCREW

AND
WASHER

4. Remove the injection port cover by grasping tts
back edge and lifting it upward.

5. Remove the two screws in the top of the
inlel top cover (these screws secure the
inlet base weldment to the inlel top cover).

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

1. Allow time for the heated zones to cool.

2. AI the bottom of the, inside the column oven,
remove the column and hardware associated
with the inlet (liner, column/liner nuts, ferrules,
makeup gas adapter, etc.).

3. Cap the base of the inlet.

6. Use a Pozidriv screwdriver to remove the two screws
securing the lap cover to the instrument.

7. Lift the inlet top cover off of the inlet.

8. Remove any insulation from around the top of the irilet.

9. Lift the inlet enough to expose the heated block
and heater/sensor wiring.

~ CAUTION I
Handle the heater and sensor cartridges with
care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are
tragile.
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10. Carefully slide the heater and sensor cartridges
out of the heated block portion of the inlet.

11. Slide the replacement heater and sensor car
tridges into the inlet heated block of the inlet.

12. Carefully install the inlet into its inlet opening in
the top of the instrument.

13. Replace any insulation that was removed from
around the inlet.

14. Install the top cover over the inlet.

15. Secure the inlet to the top cover using two
screws.

16. Secure the top cover and inlet to the instrument
using two screws.

17. Remove the cap/plug from the end of the inlet.

18. Install the column and associated hardware re
moved in step 2.

19. Install the right side panel and secure using two screws.

20. Install the electronics carrier top cover.

21. Slide the rear cover onto the instrument.

'\. HEATER/SENSOR
~\...- CABLE ASSEMBLY

PURGED-PACKED
INLET WELDMENT

22. Secure the rear cover to the instrument by installing and tightening four screws.

23. Install the injection port cover.

24. Restore the supply gas pressure.

25. Restore power to the HP 5890 Series II.

SVC 6-12

(
"'--



o Remove/Replace Split-Splitless/Split-Only Capillary Inlet Heater and Sensor
Cartridges

WARNING

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

1. Allow time for the oven and heated zones to cool.

2. At the bottom of the inlet, inside the column
oven, remove the column and hardware asso
ciated with the inlet (liner, column/liner nuts,
ferrules, makeup gas adapter, etc.).

3. Remove the injection port cover by grasping its
back edge and lifting it upward.

4. Remove any insulation from around the top of
the inlet.

5. Detach and remove the insert assembly from the
shell weldment using a ???-inch wrench.

6. Detach and remove the tubing nut from the fitting
on the shell weldment.

SHELL WELDMENT

PRESS
HERETO
FREE
COVER

f· -.-. ." ..j

7. Loosen the two screws securing the insulation
cover inside the column oven.

8. Rotate the cover, freeing it from its securing hard
ware, and remove the cover and three pieces of
lower insulation.

9. Remove the reducing nut, flat washer, and
anealed seal, using a 1/2-inch wrench.

10. Use a 3/4-inch wrench to loosen (but not re
move) the retaining nut below the heated block.

RETAINING ~
NUT ~t::1

FLAT
WASHER

i · LOWER
'; ;:." INSULATION

~LOWER
'/ INSULATION

COVER

11. Use a Pozidriv screwdriver to remove the two screws securing the inlet to the instrument.
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12. Gently pun the inlet up and out of its instrument cavity.

13. Remove the retaining nut loosened in step 10.

14. Slide the heated block off of the shell weldment.

I CAUTION I

SHELL
WELDMENT

...... LINER

HEATER/SENSOR
CABLE ASSEMBLY,

Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

15. Carefully slide the heater and sensor cartridges
out of the heated block portion of the inlel.

16. Slide the heater and sensor cartridges into the
heated block of the inlet being installed.

17. install the heated block onto the stem of the
shell weldmenl.

18. install the retaining nut on the base of the shell
weldment securing the heated block to the shell
weldmenl.

19. Install any removed insulation around the heated
block (within the cavity provided in the shell
weldment).

20. Carefully install the inlet, securing it to the instru
ment with two Pozidriv screws.

NOTE

HEATED ~
BLOCK~

,
RETAINING~
NUT ~tJ

(

To lessen the posslblllty of pressure leaks, always Install a new anealed seal, when the
old seal has been removed.

21. Tighten the retaining nut at the base of the shell weldmenl.

22. Install the reducing nut, flat washer, and anealed seal onto the base of the retaining nut.

23. Install the lower insulation cover and three pieces of lower insulation, inside the column oven.

24. Tighten the two screws which secure the lower insulation cover inside the column oven.

25. Replace any insulation that was removed from
around the inlet.

26. Install the insert assembly on the shell weldment and secure using a ???-inch wrench.

27. Install the tUbing nut (and associated split vent tUbe) on the shell weldment and secure using a
1/2-inch wrench.

28. Install the liner in the shell weldment.

29. Install a cap or plug on the end of the inlet (inside the column oven).
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30. Restore the supply gas pressure.

31. Check for leaks at all of the newly mated fittings.

32. Turn off the supply gas.

33. Remove the cap/plug from the end of the inlet.

34. Install the column and associated hardware removed in step 2.

35. Install the right side panel and secure using two screws.

36. Install the electronics carrier top cover.

37. Slide the rear cover on to the instrument.

38. Secure the rear cover to the instrument by installing and tightening four screws.

39. Install the injection port cover.

40. Restore power to the HP5890 Series II.

SVC 6 -15



o Remove/Replace PCOC Inlet Heater and Sensor Cartridges

WARNING

(
\

PRESS
HERE TO
FREE
COVER

1/4-INCH
SCREW

AND
WASHER

INJECTION PORT COVER

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

6. Remove the auto-injection assembly (or optional
manual injection assembly) by rotating it coun
ter-clockwise). Be careful not to loose the sep
tum, insert, or pcoe insert spring which are in
stalled under the injection assembly.

1. Allow time for the oven and heated zones to cool.

2. At the bottom of the inlet, inside the column
oven, remove the column and hardware asso
ciated with the inlet(s) (liner, column/liner nuts,
ferrules, makeup gas adapter, etc.).

3. Remove the injection port cover by grasping its
back edge and lifting it upward.

4. Remove the two screws securing the left side
panel along its bottom edge.

5. Cap the base of the inlet, inside the column
oven.

AUTO
INJECTION
ASSEMBLY! OPTIONAL

~ MANUAL
INJECTION
ASSEMBLY

8 "'C- SEPTUM '"~ DUCKBILL
L "SEPTUM

INSERT I"'C- PCOC INSERT J
~8' SPRING

HEATER/SENSOR ~ ~
CABLE ASSEMBLY.~

INSULATION

'-.1.-.1....,---- CAVITY
SLEEVE

I
I"'C- SCREW

l
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7. Remove the air deflector using a Pozidriv screwdriver to remove the screw securing the air deflec

tor to the inlet weldment.

I CAUTION I
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

8. Carefully slide the heater and sensor cartridges out of the heated block portion of the inlet.

9. Carefully slide the heater and sensor cartridges into the heated block portion of the inlet.

10. Install the air deflector and secure it to the weldment using one screw.

11. Install the Injection assembly, septum, PCOC insert spring, and insert (the injection assembly se
cures the other items to the inlet weldment).

12. Remove the cap/plug from the end of the inlet.

13. Install the liner and all other hardware removed in step 2.

14. Restore the supply gas pressure.

15. Install the right side panel and secure using two screws.

16. Install the electronics carrier top cover.

17. Slide the rear cover on to the instrument.

18. Secure the rear cover to the instrument by installing and tightening four screws.

19. Install the injection port cover.

20. Restore all gas supplies.

21. Restore power to the instrument.
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Remove/Replace Detector Zone Heater and Sensor Cartridges

o Remove/Replace TCD Heater and Sensor Cartridges

WARNING

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

1. Allow time for the oven and healed zones to cool.

2. At the bottom of the detector, inside the column oven,
remove the column and hardware associated with the
detector (liner, column/liner nuts, ferrules, makeup gas
adapter,etc.).

3. Cap the detector base.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the TCD detector cover by removing two screws:
one from each side of the detector cover.

6. Cap the TCD vent port on the top of the detector. {fIlis is not be required on a series connected
TCD.)

7. Remove the preformed thermal insulation from around the detector to expose the two screws se
curing the detector to the instrument mainframe.

8. On a series-connected TCD, disconnect the TCD to FID jumper tube from the TCD oven-return
exhaust vent port.
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9. Remove the two screws securing the detector to
the instrument and then lift the block up enough to
expose the heater and sensor cartridge wires.

, CAUTION ~ ~~

Handle the heater and sensor cartridgesWlt~/'~
care to prevent breakage. The cartrldg~~ ~P ,
(particularly the smaller sensor cartridge) are HEATER
fragile.

10. Carefully slide the three cartridges out of the block. The two
smaller cartridges are the sensors and must be handled gently in
order to prevent breakage. (The delta-t temperature sensor cartridge
is identified by its wiring, which is connected to the top of the TCD detector PCB)

NOTE

Replacement of the delta-t temperature sensor Is covered later In this section.

11. Install the replacement heater and temperature sensor, and the old delta-t temperature sensor
cartridges into the heated block.

12. Carefully install the detector, securing it to the instrumentwith two screws.

13. Remove the caps from the detector base and the vent port.

I CAUTION I
When Installing Insulation, use care not to plug the vent port. If flow Is Interrupted while
the TeO Is on, It will shorten Its life dramatically.

14. Taking care not to block the vent port, install insulation around the detector block.

I CAUTION I
Use caution not to crimp the filament and delta-t sensor leads when Installing the TCD
detector cover.

15. Install the TCD detector cover and secure using
two screws.

16. Install column and any other hardware removed
in step 2 of this procedure.

17. Install the right side panel and secure using two screws.

18. Install the electronics carrier top cover.

19. Slide the rear cover on to the instrument.

20. Secure the rear cover to the instrument by installing and tightening four screws.

21. Restore gas supply pressure.

22. Restore power to the instrument.
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Q Remove/Replace FlO Heater and Sensor Cartridges

WARNING

o PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER
AND TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING
THIS PROCEDURE.

o FLAME IONIZATION (FlO) DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE
ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE REPLACING ANY
FLOW COMPONENTS.

1. Allow time for the oven and heated zones to cool.

2. At the bottom of the detector{s) to be removed,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

NOTE

If an autosampler Is Installed, the Injection
port cover will not be present.

3. Remove the injection port cover by grasping its
back edge and lifting it upward.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the screw securing the ground
strap to the hinged top cover.

6. Remove the 1/4 inch screw and washer
securing the cover at its right side hinge
point.

7. At the lower right edge of the cover, press from
right-to-left until the right side hinge releases.. i

8. With the lower right side of the cover pushed I .......
in, lift the right side of the cover and slide it ~~
to the right to remove the top cover and lid I

shaft as a unit.
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9. Disconnect the ignitor wire lead connector at the
mating connection adjacent to the ignitor.

10. Loosen the screws securing the clamps holding
the interconnect in place.

THERMAL
STRAP

JCAUTION I

INSULATION
PLATE

I

18. Cap the detector weldment at its upper opening,
using a detector cap, and at its lower opening,
inside the column oven.

17. Slide the inSUlation plate out from over
the detector weldment.

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When handling PCBs (Printed Circuit Boards), always place them In static control
envelopes.

11. Remove the FlO detector PCB by sliding it out of the main PCB (at the right side of the instrument).
Removal of the PCB will withdraw the interconnect from the thermal strap. Use caution to avoid

damaging the spring at the end of the interconnect.

12. Remove the three screws securing the collector mount to the thermal strap.

13. Remove the collector mount and collector assembly as a unit.

14. Use a 1 and 1/4-inch socket to remove the base
spanner nut from the detector weldment.

16. Remove the two screws securing the detector •
weldmentto the instrument.

15. Remove the thermal strap by removing the five
screws securing it to the instrument.

19. Remove the insulation around the detector weldment to expose the heated block.

20. Lift the base up enough to expose the heated block, heater and temperature sensor cartridge

wires.
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, CAUTION'

Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

21. Carefully slide the two cartridges out of the block.

22. Slide the replacement heater and sensor cartridges into the heated block portion of the detector
weldment.

23. Position the detector weldment in the detector opening.

24. Install the insulation around the detector weldment.

25. Position the insulation plate over the installed insulation and align its mounting holes with those of
the detector weldment.

26. Secure the detector weldment and insulation plate to the instrument with two screws.

27. Install the thermal strap and secure it to the instrument using five screws.

28. Install the base spanner nut on the detector weldment and tighten using an open end wrench.

29. Remove the cap from the detector weldment top opening.

30. Ensure that there is no debris in the detector weldment.

I CAUTION ~

o The following steps require protection against ESD (Electro-Static Discharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the instrument.

(

l

.,

o When handling PCBs (Printed Circuit Boards), always place them In static control
envelopes.

31. Install the FID detector PCB by sliding it into its
mounting location on the main PCB (at the right
side of the instrument). Installation of the PCB
will insert the interconnect into the thermal strap.
Use caution to avoid damaging the spring at the
end of the interconnect.

32. Tighten the screws on the clamps which secure
the interconnect to the thermal strap.

33. Secure the collector mount to the thermal strap
using three screws. {Be certain that the interconnect spring contact to the detector PCB is in con
tact with the groove on the collector.

34. Tighten the screws Which secure the interconnect clamps to the thermal strap.

35. Remove the cap from the base of the detector weldment (inside the column oven).

36. Install the column and any other associated hardware removed in step 2 of this procedure.
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37. Install the collector mount and collector assem
bly as a unit.

38. Secure the collector mount to the thermal strap
using three screws.

39. Connect the ignitor wire lead connector at the
mating connection adjacent to the ignitor.

40. Slide the rear cover on to the instrument.

41. Secure the rear cover to the instrument by
installing and tightening four screws.

42. Install the right side panel and secure
using four screws.

THERMAL
STRAP

43. Install the electronics carrier top cover.

44. Install the hinged top cover and secure using a screw and washer.

45. Connect the ground strap to the hinged top cover using a screw.

46. Restore all gas supplies.

47. Restore power to the instrument.
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Q Remove/Replace NPD Heater and Sensor Cartridges

WARNING,

o PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER
AND TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING
THIS PROCEDURE.

o NITROGEN PHOSPHOROUS (NPD) DETECTORSUSE HYDROGEN GAS AS FUEL.
BE SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

PRESS
HERE
TO FREE
COVER

8. With the lower right side of the cover
pushed in, lift the right side of the cover
and slide it to the right to remove the top
cover and lid shaft as a unit. ,

9. Use a Pozidriv screwdriver to ,

remove the three screws I
securing the detector cover
to the thermal strap.

1. Allow time for the oven and heated zones to cool.

2. At the bottom of the detector, inside the column
oven, remove the column and hardware asso-
ciated with the detector(s) (liner, column/liner
nuts, ferrules, makeup gas adapter,etc.).

NOTE ~ 8 '?

~ooo
16

If an autosampler Is Installed, the Injection
port cover will not be present.

3. Remove the injection port cover by grasping its
back edge and lifting it upward.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the 1/4 inch screw and washer
securing the cover at its right side hinge
point.

6. Remove the ground strap from the hinged top
cover by removing a screw.

7. At the lower right edge of the cover, press
from right-to-Ieft until the right side hinge
releases.
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10. Remove the detector top cover,
and all attached components, from
the thermal strap and set aside.

COLLECTOR

INSULATION
PLATE

I

I CAUTION I
Handle the heater and sensor cartrIdges with care to prevent breakage. The cartridges
(partIcularly the smaller sensor cartridge) are fragile.

20. Carefully slide the two cartridges out of the block.

21. Slide the replacement heater and temperature sensor cartridges into the heated block portion of

the detector weldment.

18. Remove the insulation around the detector
weldment to expose the two screws securing the •

weldment to the instrument.

17. Slide the insulation plate out from over the

detector weldment.

19. Lift the base up enough to expose the heated
block, heater and sensor cartridge wires.

I CAUTION I
o The following steps require protection agaInst ESD (Electro-StatIc Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed thIs cautlon may result In damage
to the Instrument.

o When handling PCBs (Printed Circuit Boards), always place them In static control
envelopes.

11. Disconnect the NPD bead power cable from the detector PCB by pUlling it straight off.

12. Remove the NPD detector PCB by sliding it out of the main PCB (at the right side of the instru
ment). Removal of the PCB will withdraw the interconnect from the thermal strap. Use caution to

avoid damaging the spring at the end of the interconnect.

13. Use a spanner wrench (part no. 19301-00150) to remove the base spanner nut from the detector

weldment.

14. Remove the thermal strap by removing the five screws securing it to the instrument.

15. Cap the weldment openings at the top (over the jet aperture) and bottom
(inside the column oven) to prevent damage and/or contamination.

16. Remove"the two screws securing the detector

weldment to the instrument.

SVC 6 - 25



22. Position the detector weldment in the detector opening.

23. Install1he insulation around the detector weldment.

24. Position the insulation plate over the installed insulation and align its mounting holes with those of
the detector weJdment.

25. Secure the detector weldment and insulation plate to the instrument with two screws.

26. Install the thermal strap and secure it to the
instrument using five screws.

27. Remove the cap from the detector weldment top
opening.

28. Ensure that there is no debris in the detector
weldment.

29. Install the base spanner nut on the detector
weldment and tighten using a spanner wrench
(part no.19301-00150).

J CAUTION I

INSULATIO
PLATE

I

rr- ---.0":\

o The following steps require protection against ESD (Electro-Static DIscharge).
Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When handling PCBs (Printed Circuit Boards), always place them In static control
envelopes.

30. Install the NPD detector PCB by sliding it into its
mounting location on the main PCB (at the right
side of the instrument). Installation of the PCB
will insert the interconnect into the thermal strap.
Use caution to avoid damaging the spring at the
end of the interconnect.

31. Tighten the screws on the clamps which secure
the interconnect to the thermal strap.

\
"-
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NOTE

In the next step, avoid touching the lower end of the collector (end nearest the jet).
Fingerprints and/or other contamination may cause baseline drift and noise.

32. Install the detector top cover, and all
attached components, on the thermal strap. COLLECTOR

33. Remove the cap from the base of the detector. \ iltl
weldment (inside the column oven). \

34. Install the column and any other associated
hardware removed in step 2 of this procedure.

36. Use a Pozidriv screwdriver to secure the
detector cover to the thermal strap with
three screws.

37. Install the rear panel and secure using four screws.

38. Install the right side panel and secure using four screws.

39. Install the electronics carrier top cover.

40. Install the hinged top cover and secure using a
screw and washer.

41. Connect the ground strap to the hinged top cover
using a screw.

42. Restore all gas supplies.

43. Restore power to the instrument.
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Q Remove/Replace ECD (19233A/19235A VERSIONS) Heater and Sensor
Cartridges

WARNING

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

1. Allow time for the oven and heated zones to
cool.

2. At the bottom of the detector to be removed, in
side the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

3. Remove the injection port cover by grasping its
back edge and lifting it upward.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the 1/4 inch screw and washer
securing the cover at its right side
hinge point.

6. At the lower right edge of the cover,
press from right-to-left until the right
side hinge releases.

7. Remove the screw securing the ground
strap to the hinged top cover

I

8. With the lower right side of the cover I
pushed in, lift the right side of the cover~.
and slide it to the right to remove the top I

cover and lid shaft as a unit. •
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SHIELD

THERMAL STRAP

_--- HEATED BLOCK

I CAUTION I

SVC6-29

19. Lift the heated block out of its mounting position.

18. If required, remove the two Pozidriv screws se
curing the heated block to the instrument.

17. Remove the thermal strap, working it carefully
over the collector lead and exhaust vent tube.

~~ ,
o '

~........... .~
..... ,?"

, I
I ~ I CELL COLLECTOR
, ,,~~ LEAD

~ ••~~'NTERCONNECT

~~t~~
ClAMPSi ..~~-

o The following steps require protection against ESD THERMAL
(Electro-Static Discharge). Use a grounded wrist STRAP

strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution
may result In damage to the Instrument.

o When handling PCBs (Printed Circuit Boards), always place them In static control
envelopes.

14. Remove the detector PCB from the right side of the instrument by grasping it in the center area
along its outer edge and pulling it straight out. (This will draw the interconnect out of the detector
clamps on the thermal strap.

15. Remove the five screws securing the thermal strap and shield to the instrument.
....-.... "''-..

16. Remove the shield from the thermal strap by
carefully working it over the collector lead and
exhaust vent tube. (Depending on the detector's
location, it may be necessary to bend the shield
to remove and install it. Avoid excessive bend
ing as this will fatigue the metal shield, shorten
ing its life.)

13. Loosen the screws securing the clamps which
hold the interconnect In place.

12. Disconnect the cell collector lead from the PCB
interconnect.

11. Disconnect any tUbing attached to the detector
exhaust tube.

9. Using a Pozidriv screwdriver, remove the three
screws securing the detector cover to the ther
mal strap.

10. Remove the detector cover.



I CAUTION I
Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fraglle.

29. Carefully slide the heater and temperature sensor cartridges out of the block.

30. Slide the replacement heater and temperature sensor cartridges into the heated block.

31. Install the heated block in its mounting position.

32. Secure the heated block to the instrument using two screws.

33. Install the insulation around the detector base.

34. install the thermal strap, working it carefully over the collector lead and exhaust vent tube.

35. Install the shield over the thermal strap. (Depending on the detector's location, it may be neces
sary to bend the shield to remove and install it. Avoid excessive bending as this will fatigue the
metal shield, shortening its life.)

I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When handling PCBs (Printed Circuit Boards), always place them In static control
envelopes.

36. Install the detector PCB at the right side of the instrument. (This will feed the interconnect in to the
detector clamps on the thermal strap.)

39. Tighten the screws securing the clamps which hold the interconnect in place.

40. Connect the cell collector lead to the PCB interconnect.

41. Position the detector cover over the detector.

42. Secure the detector cover to the thermal strap with three screws.

43. Remove the cap from the base of the detector (inside the column oven).

44. Install any hardware removed in step 2 of this procedure (liner, column!liner nuts, ferrules, makeup
gas adapter,etc.).

45. Install the rear panel and secure using four screws.

46. Install the right side panel and secure using four screws.

47. Install the electronics carrier top cover.

48. Install the hinged top cover and secure using a screw and washer.

49. Connect the ground strap to the hinged top cover using a screw.

50. Restore all gas supplies.

51. Restore power to the instrument.
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o Remove/Replace ECO (G1223A/G1224A VERSIONS) Heater and Sensor
Cartridges

WARNING
- .

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

1. Allow time for the oven and heated zones to cool.

2. At the bottom of the detector to be removed, in
side the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

3. Remove the injection port cover by grasping its
back edge and lifting it upward.

4. Lift the hinged top cover at its front edge,
exposing the detector area.

5. Remove the 1/4 inch screw and washer
securing the cover at its right side
hinge point.

6. At the lower right edge of the cover,
press from right-to-Ieft until the right
side hinge releases.

7. Remove the screw securing the ground strap to
the hinged top cover

8. With the lower right side of the cover pushed in,
lift the right side of the cover and slide it to the I
right to remove the top cover and lid shaft as a : /

unit. ~~
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TOP COVER

ECDCOVER

ANODE

CELLWELDMEN~
~

NOTE

18. Remove the weldment and upper heated block
from the lower heated block.

Perform steps 23 through 31 only If it Is desired
to remove the ECD heated block. Otherwise,
proceed to step 32.

20. If required, remove the two Pozidriv screws se
curing the heated block to the instrument.

21. Lift the heated block out of its mounting position.

9. Using a Pozidriv screwdriver, remove the screw
securing the detector top cover to the thermal
strap.

10. Remove the detector top cover.

11. Disconnect any tUbing attached to the detector
purge and vent tubes.

12. Disconnect the cell anode lead from the PCB
interconnect.

I CAUTION ~

Handle the heater and sensor cartridges with
care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are
fragile.

22. Carefully slide the heater and temperature sensor cartridges out of the block. The sensor enters
the block from the top. The heater enters from below.

15. Carefully slide the ECD cover over the anode
shaft and anode, and remove it from the detec
tor.

19 . Remove any insulation from around the base of
the weldmen!.

13. Loosen the locking screw on the ECD cover

14. Slide the locking tab on the ECD cover back,
freeing the cover from the anode shaft of the cell
weldment.

17. Remove the two Pozidriv screws securing the
detector weldment to the upper and lower
heated blocks.

16. Cap the base of the detector (inside the column
oven) to avoid damage or contamination of the
detector.
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23. Slide the replacement heater and sensor cartridges into the heated block.

24. Install the lower heated block in its mounting position.

25. Secure the lower healed block to the instrument using two screws.

26. Install any removed insulation in the lower heated block.

27. Place the detector weldment in the lower heated block.

28. Install the upper heated block on the weldment.

29. Secure the upper heated block and detector weldment to the lower heated block using two
screws.

30. Remove the cap from the base of the detector (inside the column oven).

31. Carefully slide the ECO cover over the anode shaft and anode. and install it on the detector.

32. Slide the locking tab on the ECO cover forward. capturing the cover over the anode shaft of the
cell weldmen!.

33. Tighten the locking screw on the ECO cover

34. Connect the cell collector lead from the cell anode to the PCB interconnect.

35. Position the detector cover over the detector.

36. Secure the detector cover to the instrument with a screw.

37. Install any hardware removed in step 2 of this procedure (liner. columnlliner nuts. ferrules. makeup
gas adapteretc.).

38. Connect the purge and exhaust vent tubes to the applicable tubes disconnected in step 14.

39. Install the rear cover and secure using four screws.

40. Install the right side panel and secure using four screws.

41. Install the electronics carrier top cover.

42. Install the hinged top cover and secure using a screw and washer.

43. Connect the ground strap to the hinged top cover using a screw.

44. Install the injection port cover.

45. Restore all gas supplies.

46. Restore power to the instrument.
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o Remove/Replace FPD Heater and Sensor Cartridges

WARNING

o PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER
AND TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING
THIS PROCEDURE.

o FLAME PHOTOMETRIC (FPD) DETECTORS USE HYDROGEN GAS AS FUEL. BE
SURE ALL HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE
REPLACING ANY FLOW COMPONENTS.

1. Allow time for the heated zones to cool.
.

2. Remove the thumb-screw holding the detector
cover to the top of the HP 5890.

3. Facing the instrument, rotate the detector cover
to your right until the tab on the bottom left edge
of the cover comes free.

4. Raise the back of the cover and slide it towards
the rear of the instrument.

5. Lift the detector top cover to expose the FPD
detector weldment.

6. Release the extension spring securing the PMT
assembly to its support bracket.

7. Remove the photomultiplier tube (PMT) assem
bly and sulphur filter from the detector assembly
and set it aside.

ti·.._-- EXHAUST TUBE

SULPHUR FILTER

PMT ASSEMBLY

/

(CHIMNEY AND BRACKETRY
REMOVED FOR CLARITY)

8. Remove the drip tube from the exhaust tube at the top of the detector.

9. Remove the exhaust tube from the detector using a 9/16-inch wrench.
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... - HEATER CARTRIDGE

CLAMP
SECURING
SCREWS

17. Install the assembled detector weldment assem
bly vertically onto the transfer tube weldment,
being careful not to damage the fused silica
liner.

16. Install the replacement heater cartridge in the
lower heater block.

I CAUTION ~

Handle the heater and sensor cartridges with care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

15. Remove the second heater cartridge from the
lower heater block.

I CAUTION I
Handle the heater and sensor cartridges with
care to prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are
fragile.

13. Pull the heater and temperature sensor car
tridges from the detector weldment assembly.

14. Carefully lift the detector, vertically, .from the
transfer tube, so as not to damage the fused
silica liner.

10. Remove the chimney assembly by removing the
two screws securing it to the chimney back.

11. Loosen the three screws which secure the clamp
which secure the detector to the chimney back.

12. Use a 9/16 inch wrench to loosen the brass nut
hoiding the weldment exit tube to the jet weld
men!. It will be necessary to hold the jet assem
bly with a 1/2-inch wrench to prevent rotation.

18. Install the heater and temperature sensor car
tridges into the detector weldment.

19. Secure the weldment exit tube to the jet assem
bly with by holding the jet weldment with a
1/2-inch wrench, and tightening the nut which
secures the weldment with a 9/16-inch wrench.

20. Install the chimney assembly and secure using
two screws.

21. Install the exhaust tube on the detector weldment
(through the opening in the top of the chimney)
and tighten using a 9/16-inch wrench.

____-- TRANSFER TUBE WELDMENT

~__- LOWER HEATER BLOCK
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22. Install the drip tube on the exhaust tube.

23. Install the sulphur filler in the flange adapter.

24. Slide the PMT tube assembly onto the detector assembly.

25. Secure the PMT assembly to its support bracket using the extension spring.

26. Install the FPD cover on the instrument and secure using a thumbscrew.

27. Install the rear cover and secure using four screws.

28..Install the right side panel and secure using four screws.

29. Install the electronics carrier top cover.

30. Restore all gas supplies.

. 31. Restore power to the Instrument.
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Remove/Replace Valve Box Heater and Sensor Cartridges

WARNING

PERFORM THE PROCEDURE FOR DISCONNECTING/CONNECTING HEATER AND
TEMPERATURE SENSOR WIRING ON MAIN PCB BEFORE PERFORMING THIS
PROCEDURE.

1. Allow time for the oven and heated zones to cool.

2. Remove the two screws securing the valve box top to the valve box bottom.

3. If any micrometering needle valves are installed, remove the nut(s) securing them to their mount

ing bracket(s).

4. Remove the two screws securing each installed micrometering needle valve bracket to the valve

box top.

5. Ensure that there is enough slack in the tubing, running from the valve box into the oven, to allow

lifting of the valve box.

6. Use a 1/4-inch wrench to remove the standoffs securing the valve box to the top of the instrument.

7. Lift the valve box at the rear.

8. Pull any securing tape from around the heater and temperature sensor cables.

9. Remove the heater and sensor cartridge(s) from the valve block(s).

14. Secure any installed micrometering needle
valves to their corresponding brackets

using a nut. ~

15. Secure the valve box top to the valve box ,~
bottom using two screws. ~

.-._-- VALVE BOX BOTTOM

__--- VALVE BOX TOP

MICROMETERING
NEEDLE VALVE
BRACKET

17. Install the right side panel and secure using four

screws.

16. Install the rear cover on the instrument and se
cure using four screws.

11. Replace the securing tape around the replace
ment heater and sensor cartridges.

12. Secure the valve box to the instrument using the
two standoffs, previously removed.

13. Secure the removed micrometering needle valve
brackets Of any) to the valve box top using two
screws for each bracket. •

10. Install the replacement heater and/or sensor car
tridges into the valve block(s).
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18. Install the electronics carrier top cover.

19. Restore all gas supplies.

20. Restore power to the instrument.
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Replacing TCD Delta-T Temperature Sensor Cartridges

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

I CAUTION I

•••••

ON

uuuuuuuuu

OFF4. When the heated zones are cool, tum off all gas
supplies.

5. At the bottom of the detector(s) to be removed,
inside the column oven, remove the column and
hardware associated with the detector(s) (liner,
column/liner nuts, ferrules, makeup gas adapt
er,etc.).

3. Allow time for the oven and heated zones to cool.

THE TCD MUST BE TURNED OFF BEFORE REPLACING ITS DELTA-T SENSOR
CARTRIDGE.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

6. If the detector is not going to be replaced with a
new detector, cap the detector base.

7. Lift the hinged top cover at its front edge, VENT

exposing the detector area. PORT~ I

8. Remove the TCD detector cover by removing two
screws: one from each side of the detector
cover.

9. If the detector is not going to be replaced with a
new detector, cap the TCD vent port on the top of
the detector. (This will not be required on a se
ries connected TCD.)
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20. Install the heater, temperature sensor, and replacement delta-t sensor cartridges into the heated
block.

21. Carefully install the detector, securing it to the instrument with two screws.

STRIPPED END
OFTCD

FILAMENT LEAD
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10. Remove the electronics carrier top cover
(above the signal cable plugs and receptacles
to expose the top edge of the TCD detector
PCB).

11. Disconnect the detector filament and delta-t
temperature sensor leads at their connector
block on the detector PCB. Use a small flat
blade screwdriver to press each wire lead
release (located adjacent to each connection).

12. Remove the preformed thermal insulation from
around the detector to expose the two screws
securing the detector to the instrument main
frame.

13. On a series-connected TCD, disconnect the TCD
to FID jumper tube from the TCD oven-retum ex
haust vent port.

14. Remove the two screws securing the detector to
the instrument and then lift the block up enough
to expose the heater and sensor cartridge wires.

15. Carefully slide the three cartridges out of the
block. The two smaller cartridges are the sen
sors and must be handled gently in order to pre
vent breakage.



GAS
TYPE

• N2, Ar
He, H2 •

F!lA.'JENT
LEADS

DELTA-T
SENSOR
LEADS

I CAUTION I
When Installing insuiatlon, use care not to plug the vent port. if flow Is Interrupted while
the TCD Is on, it will shorten Its life dramatically.

27. Taking care not to block the vent port, install insulation around the detector block.

28. Install the electronics carrier top cover.

t CAUTION ~

Use caution not to crimp the filament and deita-t sensor leads when Installing the TCD

detector cover.

29. Install the TCD detector cover and secure using
two screws.

30. Install column and any other hardware removed
in step 5 of this procedure.

31. Restore supply pressure.

32. Restore power to the instrument.

33. Run a TCD Test Sample Chromatogram (refer to
HP 5890 Series II Reference Manual) to ensure
that the system is operating properly. (If re
versed peaks are experienced, the most likely
cause is reversed gas tubes connected to the
TCD solenoid valve.)

I CAUTION ~

When Installing tubing at the solenoid valve,
ensure that all O-rings are positioned properly.

NOTE
When Installing a series-connected TCD, make
sure Its oven-return exhaust vent tube extends
Into the oven.

22. Connect and tighten tubing from the detector to
the solenoid switching valve, finger-tight. En
sure that the tubing is installed at their
proper fittings on the TCD solenoid valve.

23. Connect the TCD filament and "delta-1" temper
ature sensor leads at the connector block on the
detector PCB, making sure the filament leads are
connected properly per the illustration at the

right.

24. Restore supply pressure and check for leakage
at all installed fittings.

25. If no leaks exist, tum off the supply gas.

26. Remove the caps from the detector base and the
vent port.
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Remove/Replace PCOC Inlet Cryogenic Cooling (Cryo-Blast) Weldment

#

•••
#

ON

PRESS
HERE TO
FREE
COVER

INJECTION PORT COVER
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WARNING

6. Remove the injection port cover by grasping its
back edge and lifting it upward.

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones 'are cool, tum off all gas
supplies.

5. At the bottom of the inlet(s) to be removed, in
side the column oven, remove the column and
hardware associated with the inlet(s) (liner,
columnlliner nuts, ferrules, makeup gas adapter,
etc.).

7. Remove the two screws securing the left side
panel along its bottom edge.

8. Slide the left side panel towards the
rear of the instrument and lift.



11. eap the base of the inlet, inside the column oven.

12. Remove the auto-injection assembly (or optional manual injection assembly) by rolating it coun
ter-clockwise). Be careful not to loose the septum, insert, or peDe insert spring which are in

stalled under the injection assembly.

AUTO
INJECTION
ASSEMBLY

8"- SEPTUM
L

INSERT i..- PCOC INSERT

~8 I SPRING

INSULATION

---- CAVITY___L...-'" SLEEVE

• ..- SCREW

13. Remove the air deflector using a Pozidriv screwdriver to remove the screw securir)g the air deflec

tor to the inlet weldment.

14. Use a Pozidriv screwdriver to remove the two screws securing the inlet to the instrument.

15. Lift the inlet enough to expose lhe heated block.

16. Remove the cryo-blast tube from the inlet weldment.
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24. Secure the inlet to the instrument using two screws.

~ CAUTION I
Handle the heaterandsensor cartridges withcareto prevent breakage. The cartridges
(particularly the smaller sensor cartridge) are fragile.

25. Carefully slide the heater and sensor cartridges into the heated block portion of the inlet.

26. Install the air deflector and secure it to the weldment using one screw.

28. Install the liner and all other hardware (except the column) removed in step 5.

29. Restore the supply gas pressure.

30. Check for leaks at all of the newly mated fittings.

31. Tum off the supply gas.

32. Remove the cap/plug from the end of the inlet.

33. Install the column and associated hardware removed in step 5.

34. Install the left side panel and secure using two screws.

35. Install the injection port cover.

36. Restore power to the HP 5890 Series II.
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To figure the approximate resistance of a temperature sensor, use the following equation:

0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°

100.00 103.90 107.79 111.67 115.54 119.40 123.24 127.07 130.89 134.70 138.50

138.50 142.28 146.06 ~49.82 153.57 157.32 161.04 164.76 168.47 172.16 175.84

175.84 179.51 183.17 186.82 190.46 194.08 197.70 201.30 204.88 208.46 212.03

212.03 215.58 219.13 222.66 226.18 229.69 233.19 236.67 240.15 243.61 247.06

247.06 250.50 253.34 257.34 260.75 264.14 267.52 270.89 274.25 277.60 280.93

TEMPERATURE SENSOR DATA
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Section 7

VALVES

This section is intended to help the technician isolate problems to a specific valve component or compo
nents. The HP 5890 Series II may be found in many different configurations, with varying component op
tions. This complicates the process of providing detailed troubleshooting procedures for even general
problems. But, by using the general troubleshooting techniques presented here, successful results should

be achieved.

Specific part numbers are not given in this portion of the service manual. For all replacement part num
bers, refer to the Section 7 of the IPB portion of this document.

This document is not meant to provide instruction for first time installation of any of the options discussed.
The add-on sheets, which accompany the various options, exist for just this purpose, and should be refer

enced when performing a first time installation.
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INTRODUCTION

VALCO VALVES 18900F

~.~--;.-- Right Stop

Rotor-Type
Ident Letter

Left Stop --+--J!'"'f,r.

Basically, valves are composed of four assemblies a driver,valve body, rotor, and preload assembly.

1) Exceedingthe specified temperature and pressure ranges.

2) Plugging a valve with column packing or sample precipitation.

3) Scoring of valve surfaces with column paCking or particulates in liqUid or gas sample.

4) Contaminating the systemwith samples (noneluting materials) orpoor quality supportgases.

Thevalves described in this manualare manufactured by VALCO Instruments Co, Houston, Texas. As mem

bers of the W-series product line, theyareknownas "minivalves." Thevalvebody is madeof Nitronic-60 with

1/16inchfittings. TheW-series valvesarealsoknownasthe1S900F series. Thesevalveshavebetter leakage

resistance and a longer life expectancy. An installedvalvesystemis anintegrated partofthe HP5890SeriesII

GasChromatograph. Properinstrument operationwill prolongthelifeofthe valvesystem. Readall theaccom

panying information and avoid the following operational abuses:

Mounting Hole Port 1

-
Thevalve body is made of Nitronic-60. This is a high chromium, high nickel contentstainlesssteel, that has

excellent chemical resistance, antigalling characteristics, andhightensile strength. Extemal tUbing (plumb

ing) is connected to the valve body ports by the use of provided ferrules and fittings.

All generalpurposevalve bodies includemechanicalstops intheir indexlips. Thestopsarepredetermined to

limit rotor rotation (Le., 90 Degrees, 60 Degrees, and 36 Degrees), so the correctflow path results when the

index pin is close to or against eitherstop of the index lip.
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The grooves in the rotor determine the pathS between specific ports. The index pin prevents rotation beyond

either stop of the index lip. Valve ports are connected by the grooves only when the index pin is close to or

against either stop of the index lip. Any intermediate position results in shutoff of flow through the valve.

ONOFF

ccw-f--J~~::-Stop

The rotor assembly is an integral molded and machined conical hub, necessary for proper seating. The sam

ple will contact either Teflon (low temperature) or polyimide (high temperature) as well as the stainless steel of

the valve.

The rotor fits precisely into the body and nests in the conical seat. It is held in place by a preload assembly.

Also note the rotor type stamped into the valve body. The letter indicates the rotor installed in the particular

body. The rotors are interchangeable. polytetrafluorethylene (feflon) rotors may be used from 0 to 175 de

grees C (Thls lowtemperature valve may be marked with P). High Temperature (polyimide) rotors may be used

from 100to 350 degrees C ([his highlemperature valve may be marked with PTor justT). The rotor seat oflhe

valve body is a highly polished conical surface. This finish precludes adsorption of most GC samples. Addi

tionally, the polished surface with a properly seated rotor will prevent leakage around the rotor and between

nonselected ports.



Feeler Gauge
(0.010 inchXO.25 mm)

(C''';' Supplied)

Counterclockwise
Valve Stop :':'---!'---'lIlO'7<i~":::

General Purpose Valves (GPVs)

Thestandardgeneralpurposevalves have1/16 inchzerodeadvolumefittings andtheir intemalportdiameter

is 0.016 inch. Theymay be classified by the numberof portsthey containand theiruseful temperature range.

Thevalves with Teflon rotors may be used in the range0 to 175degreesCwhereas thevalveswithpolyimide

rotorsfunction best in the rangeof 100 to 350 degreesC. Because of the differencein the operationtempera

tureranges,do notmixthesetwovalvetypes in thesamesystem. HPoffersonlythe6 & 10portGSV'sandthe4

port LSV.

1/16 inch Teflonrotor valves: 0 to 175 degreesC

1/16 inch polyimide rotor valves: 100 to 350 degrees C

Adjustable restrictorvalves: ambient to 225 degrees C

Liquld Sample Valves: (see Liquid SampleValves, this section)

TheHP 5890SeriesIIwas designedto acceptvalvesheatedin theirown compartments becausevalvesoper

atebest at a constant temperature. It is important to realizethat whena valve is inside a gas chromatograph

oven duringa temperature programmedrun, thevalvetemperature can lag behindtheprogrammed oven tem

perature by as muchas 20degreesC, dependingonthe rate employed. Themassof theprogrammed valve is

responsible for this lag.
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Above is illustrated an actual 6 port valve viewed from the actuator side. A functional two dimensional diagram

representing the same valve is shown.

4

ON

4

OFF

Rotor Groves

OFF ON

Adjustable Restrictors

This restrictors are not designed for temperatures greater than 225 degrees C.

Gas Sample Loops

A O.25cc sample loop is included with all valve systems configured for gas sampling. 10cc and sec loops

occupy one valve position. limiting the number of valves that can be housed in a valve compartment.
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LIQUID SAMPLE VALVES (LSVs)

liquid sampling valves are designed for use with liquefied gases under pressure such as ethane, propane,

butane, LNG, etc. They are not intended for nonvolatile liquids (at room conditions) where a concealed leak

.may allow an accumulation or pool of liquid to form that may present a significant fire hazard. All standard

liqUid sample valves have 1/16 inch fittings and are classified by the sample size of the installed rotor (0.2mL,

0.5mL, or 1mL capacity). The two types of valves available are standard or lowpressure (1000 psig) and high

pressure (5000 psig), in the four port, single purpose liquid sampling valve. Whenever a liquid sample valve is

used, an adjustable restrictor is employed on the sample outlet line to maintain intemal sample pressure and

thereby keep a compressed gas liquefied.
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TROUBLESHOOTING AND MAINTENANCE

Chromatographic Symptoms

Troubleshooting valves and their related plumbing is primarily a matter of systematic checking and verification

of unimpaired mechanical operation of any moving part. This requires an understanding of howthe valve func

tions internally and howthe plumbiqg is configured. Aplumbing diagram is essential for effective troublesnoct

ing. The following symptom cause list gives the most commonly encountered problems and solutions found

with valves.

LOSS OF SENSITIVITY OR EXCESSIVE DRIFT

Several possible causes exist for overall deterioration of the chromatogram. Contamination in the valve re

quires a thorough cleaning. Intemalleakage necessitates a complete disassembly and inspection of the mat

ing surfaces.

Poor temperature control may require a full check of electronic and thermal components.

Lack of proper conditioning techniques, columns, etc.

Failure or deterioration of other components (Le., columns, detectors, etc.).

LOSS OF PEAKS IN SPECIFIC AREAS OF THE CHROMATOGRAM

Entire sections of chromatographic data can be lost due to a valve that does not rotate or one that rotates im

properly. Other than obvious component failures (Le., solenoid, actuator, etc.), generally improper adjust

ments and misalignments cause most problems. Check that adequate air (about 482 kPa or 70 psi) is

supplied.

Check if the valve is rotating at all.

If the valve rotates, check for proper alignment of the actuator or mechanical binding or slippage of connecting

parts.

Check for blocked flow paths with valve in both positions.

BASELINE UPSETS

Frequently baseline upsets may be seen on chromatograms when valves are switched. These upsets are nor

mally caused by pressure changes within the system, injections of large volume samples, or by changing the

amount of restriction in the flow path. These upsets will become more of a problem when higli sensitivity is

required. Addition of a fixed restriction downstream tromthe valve may help minimize the upset. When possi

ble, changes in column length may also help reduce the upsets. Fixed restrictors are used immediately before

flame detectors to preventflameout and are used in some instances to prevent pressure surges from damaging

TCD filaments. Needle valves (Nupro) can be used as adjustable restrictors; however, they are used typically

where a matched restriction is desired and not for preventing pressure or flow surges. Often confused with

baseline upsets, an offset is a shift in the baseline that does not retum quickly to the original level. Baseline

offsets may be caused by air leaks but more commonly are due to a change in gas purity or flow rate in the
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detector. Poor carrier gas or improperly condilioned filters and traps should be suspected whenever offsets

occur.

EXTRANEOUS PEAKS

Air peaks are sometimes seen in a chromatogram when leakage occurs because the valve rotor does not seal

properly. These leaks may not be detectable by using the soap bubble method. The Leak Test procedure is

described in Section 3 of this manual. If a leak is suspected but cannot be located with soap bubbles, a pres

sure check will determine definitely if a leak exists. Extraneous peaks can occur sometimes due to improper

conditioning of the valve or contamination. If leaks are not apparent, clean or condition the valve. Obviously

other causes, totally unrelated to the valve, may exhibit similar symptoms. Impure (I.e., containing water) carri

er gas can cause extraneous peaks.

LOCATING LEAKS

Leak checking the plumbing involved in a valve configured system must be done carefully and methodically.

Several methods may be used, and the best choice will depend upon expediency, accessibility, and the mag

nitude of the leak. Refer to Initial Supply Pressures and Leak Testing in Section 3 for details.

PRESSURE CHECK

The pressure check method will indicate, but sometimes not isolate, a leak in the flow path. Since this method

does not necessarily isolate the leak, one of the leak check methods may be needed to locate the leak specttl

cally. Note that each valve in a system has two flow paths, ON and OFF. A leak sometimes occurs in only one

of these two positions. Check both. To do so perform the following:

1. Disconnect the detector from the valve system.

2. Cap the valve system at its outlet and pressurize to 689 kPa (100 psi). Allow 2 to 5 minutes for
pressure to equilibrate. (If a flow sensor exists, it should read zero flow.)

3. Turn the knob on the regUlator counterclockwise until it tums freely. The regulator is now turned off
and the gauge is indicating pressure within the valve system.

4. Commonly, the pressure will drop quickly for approximately 30-60 seconds; then stabilize. After
this initial drop, the gauge shOUld not show more than a 6.89 to 13.78 kPa (1 to 2 psD drop
during a 10 minute period.

5. If no leak is indicated, actuate all valves and repeat steps 2 through 4.

6. If a leak does show up, try to pinpoint the source with a soap bubble technique. Do not assume
the leak must exist only at a valve. Often plumbing connections such as unions or bulkhead fittings
are at fault. See Valve Box Top Assembly Removal in this section if exposing the valve system is nec
essary.

7. If the leak cannot be found easily, divide the system in half and repeat the pressure check. Con
tinue dividing by halves, and pressure check until the leak is isolated.
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Sampling Valve System

Introduction

An installed valve system is an integral part of the HP 5890 SERIES II, GAS CHROMATOGRAPH. To pro
long the life of the valve system, avoid the following operational abuses:

• Exceeding the specified temperature and pressure ranges.

• Plugging a valve with column packing or sample precipitation.

• Scoring of valve surfaces with column packing or particulates in liquid or gas sample.

• Contaminating the system with samples (noneluting materials) or poor quality support gases.

Valves

Valves are composed of two basic assemblies: a body and a rotor.

Multipurpose Valve

Ports Low Temp. High Temp.

60101-0629 0101-0584

10 0101-0630 0101-0585

Liquid Sampling Valves

Ports Volume Pressure Valve

4 0.2ul 1000 0101-0636

4 0.5ul 1000·0101-0637

4 I.Oul 1000 0101-0638

4 0.5ul 5000 0101-0639

The body assembly and its component parts are made from Nitronics 60, nickel steel. If required the
valve may also be produced from Hastelloy C. Extemal tUbing (plumbing) is connected to the valve body
ports by ferrules and fittings provided with the instrument.

All general purpose valve bodies include mechanical stops in their index lips. The stops limit rotor rota
tion (Le., 60 degrees,go degrees), so the correct flow path results when the index pin is close to or against

either stop of the index lip.
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CAUTION

Any intermediate position of the rotor may result In an interrupted flow path which could
cause damage to the valve or other components In the chromatograph.

. The letter of the rotor type stamped into the valve body indicates the rotor installed in the particular body.

P Polyletrafluorethylene (Teflon rotor) may be used from 0 to 175 degrees C. (This low temperature
valve may be unmarked -no"P").

PT High Temperature (polyimide rotor) may be used from 100 to 300 degrees C. (This "high tempera-
ture" valve may be marked with "PT", or just "T").

The rotor seat of the valve body is a highly polished conical surface. This finish precludes adsorption of
most GC samples. Additionally, with a properly seated rotor the polished surface will prevent leakage
around the rotor and between non-selected ports.

The rotor assembly is essentially a one-piece stainless steel part with an integral molded and machined
conical hub and several parts necessary for proper seating. The sample will contact either Teflon (low
temperature) or polyimide (high temperature) as well as the stainless steel of the valve.

The rotor fits precisely into the body and nests in the conical seat. It is held in place by a preloaded as
sembly.

The grooves in the rotor determine the paths between specific ports and run in a transverse fashion across
the rotor. The index pin prevents rotation beyond either stop of the index lip. Valve ports are connected
by the grooves only when the index pin is close to or against either stop of the index lip. Any intermediate
position results in shutoff of flow through the valve and possible valve damage if left in this position.

General Purpose Valves (GPVs)

The standard general purpose valves have 1/16-inch zero dead-volume fittings. They may be classified
by the number of ports they contain and their useful temperature range. The valves with Teflon rotors may
be used in the range 0 to 175 degrees C; whereas, the valves with polyimide rotors function best in the
range of 100 to 300 degrees C. Both types of valves are available with 6 or 10 ports, depending on the
desired application.

Teflon rotors are not interchangeable with polyimide rotors in the same valve body. Because of the differ
ence in the operating temperature ranges, do not mix these two valve types in the same system.

CAUTION

The life of any valve Is shortened, If not used within Its specified temperature range

Temperature Ranges for Liquid Sample Valves

1I16inch Teflon rotor valves Oto 175 degrees C
1/16inch polyimide rotor valves l00 to 300 degrees C
Adjustable restrictor valves ambient to 175 degrees C

The HP 5890 was designed to accept valves heated in their own compartments because valves operate
best at a constant temperature. It is important to realize that, when a valve is inside a gas chromatograph
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oven during a temperature-programmed run, the valve temperature can lag behind the programmed oven
temperature by as much as 20 degrees depending on the rate employed. The mass of the programmed
valve is responsible for this lag. For this and other reasons, gas Chromatograph oven-mounted valves are
not offered on the HP 5890.

An actual s-port valve viewed tram the actuator side is illustrated in Figure 2-4. A functional two-dimen
sional diagram representing the same valve is shown in Figure 2-5.

Note that with this type of diagram, not only the extemal ports are drawn, but rotor grooves are easy to
see. The transverse grooves appear as curved lines. Note the change in the port-to-port connections by
the grooves when the valve rotor is moved tram the left stop to the right stop. Also note that the rotor
grooves move, but the ports do not. Figure 2-6 Illustrates a Simplified Valve Diagram.

Note that the essential valve features are not lost; namely the index pin, stops, ports, and grooves. This is
the type of diagram that will be used throughout this section. The 6-port, and 10-port valves and the LSVs
function in the same basic manner but With different port locations and rotor grooves.

Some other symbols used in the plumbing configuration diagrams are shown in Figure 2-7.

Adjustable Restrictor

This restrictor is not designed for temperatures greater than 175 degrees C; for this reason this adjustable
restrictor is NOT compatible with high-temperature valves.

Gas Sample Loops

A 1.0cc sample loop is included with all valve systems configured for gas sampling. 10.Gcc and 5.0cc
loops occupy one valve position, limiting the number of valves that can be housed in a valve compart
ment.

Six-port General Purpose Configurations

Liquid sampling valves are designed for use with liquefied gases under pressure such as ethane, pro
pane, butane, LNG, etc. They are not intended for use with nonvolatile liquids (at room conditions) where
a concealed leak may allow an accumulation or pool of liquid to form that may present a significant fire
hazard.

"WARNING

TO REDUCE THE POSSIBILITY OF FIRE.HAZARD WHEN SAMPLING FLAMMABLE
GASES OR LIQUID UNDER PRESSURE, THE OPERATOR SHOULD ROUTINELY MAKE
A CAREFUL PRESSURE-LEAK TEST OF THE PLUMBING, rrrnsc AND VALVES
COMPRISING THE SAMPLING SYSTEM IN OPERATION. BOTH VALVE POSITIONS
SHOULD BE CHECKED. THEREFORE DEPENDING UPON THE NATURE AND
PRESSURE OF THE SAMPLING STREAM, PERIODIC PRESSURE LEAK TEST AND
VISUAL INSPECTION SHOULD BE MADE AS WEAR OR USE COULD CAUSE LEAKS TO
DEVELOP. THESE LEAKS MAY OCCUR IN THE INTERIOR OFTHE VALVE BOX AND BE
CONCEALED FROM THE OPERATORS VIEW.

All standard liquid sample valves have 1/16inch fittings and are classified by the sample size of the in
stalled rotor (0.2111, 0.5111 or 1.0111 capacity). The two types of valves available are standard or low pres
sure (1000 psig) and high pressure (5000 psig), in the four-port, single-purpose liquid sampling valve.

Whenever a liquld sample valve is used, an adjustable restrictor is employed on the sample olJ1let line to
maintain internal sample pressure and thereby keep a compressed gas liquefied.
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WARNING

THE LIFE OF AN LSV IS SHORTENED IF NOT USED WITHIN ITS SPECIFIED PRESSURE
AND TEMPERATURE RANGES. HIGHLY DANGEROUS LEAKS CAN OCCUR IF THE
VALVE BOX TEMPERATURE EVER EXCEEDS THE LIMITS LISTED IN TABLES 2-4 AND
2-5.

LSV Temperature Range

High Pressure Standard Pressure

Temperature Range

From To From To

Ambient 150_C

LSV Pressure Range

High Pressure Standard Pressure

Pressure Limit

PSIG PSIG

50001000

400

300
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Troubleshooting and Maintenance

Chromatographic Symptoms

Troubleshooting valves and their related plumbing is primarily a matter of systematic checking and verifi
cation of unimpaired mechanical operation of any moving part. This requires an understanding of how the
valve functions internally and how the plumbing is configured. A plumbing diagram is essential for effec
tive troubleshooting.

The following "symptom-cause" list gives the most commonly encountered problems found with valves
and their solution.

Loss of Sensitivity or Excessive Drift

Several possible causes exist for overall deterioration of the chromatogram.

• Contamination in the valve requires a thorough cleaning.

• Internal leakage necessitates a complete disassembly and inspection of the mating surfaces.

• Poor temperature control may require a full check of electronic and thermal components.

• Lack of proper conditioning teChniques, columns, etc.

• Failure or deterioration of other components (Le., columns, detectors, etc.).

Loss of Peaks in Specific Areas of the Chromatogram

Entire sections of chromatographic data can be lost due to a valve that does not rotate or one that rotates
improperly. Other than obvious component failures (i.e., solenoid, actuator, etc.), generally improper ad
justments and misalignments cause most problems.

• Check that adequate air (about 482 kPa or 70 psi) is supplied.

• Check the valve. Is it rotating?

• If the vaive rotates, check for proper alignment of the actuator, mechanical binding or slippage of
connecting parts.

• Check for blocked flow paths with valve in both positions.

Baseline Upsets

Frequently baseline upsets may be seen on chromatograms when valves are switched. These upsets are
normally caused by pressure changes within the system, injections of large volume samples, or by chang
ing the amount of restriction in the flow path. These upsets will become more of a problem w~en high
sensitivity is required. Addition of a fixed restriction downstream from the valve may help minimize the
upset. Changes in column length may also help reduce the upsets.

Fixed restrictors are used immediately before flame detectors to prevent flameout and are used in some
instances to prevent pressure surges from damaging TCD filaments. An adjustable restrictor (needle
valve) can also be used where a matched restriction is desired but not for preventing pressure or flow
surges.

Often confused with baseline upsets, an offset is a shift in the baseline that does not retum quickly to the
original level. Baseline offsets may be caused by air leaks but more commonly are due to a change in
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gas purity or flow rate in the detector. Poor carrier gas or improperly conditioned filters and traps should
be suspected whenever offsets occur.

Extraneous Peaks

Air peaks are sometimes seen in a chromatogram when leakage occurs because the valve rotor does not
seal properly. These leaks may not be detectable by using the soap-bubble method.

If a leak is suspected but cannot be located with soap bubbles; a pressure check will determine definitely
if a leak exists. Extraneous peaks can occur sometimes due to contamination or improper conditioning of
the valve. If leaks are not apparent, clean or condition the valve.

Obviously other causes, totally unrelated to the valve, may exhibit similar symptoms. Impure carrier gas
(i.e., containing water) can cause extraneous peaks.

Locating Leaks

Leak-checking the plumbing involved in a valve configured system must be done carefully and methodi
cally. Several methods may be used, and the best choice will depend upon expediency, accessibility,
and the magnitude of the leak.

Pressure Check

The pressure check method will indicate, but sometimes not isolate, a leak in the flow path. Since this
method does not necessarily isolate the leak, other leak check methods may be needed to locate the leak
specifically.

Note

Each valve In a system has two flow paths, ON and OFF. Aleak sometimes occurs In only
one of these two positions. Check both.

1. Disconnect the detector from the vaive system.

2. Cap the valve system at its outlet and pressurize to 689 kPa (100 psi). Allow 2 to 5 minutes for
pressure to eqUilibrate. If a flow sensor exists, it should read zero flow.

3. Turn the knob on the regUlator counterclockwise until it turns freely. The regulator is now turned off
and the gauge is indicating pressure within the valve system.

4. Generally, the pressure will drop quickly for approximately 30-60 seconds; then stabilize. After
this initial drop, the gauge should not indicate more than a 6.89 to 13.78 kPa (1 to 2 psn drop dur
ing a 10 minute period

5. If no leak is indicated, actuate all valves and repeat steps 2 through 4.

(

6. If a leak does show up, try to pinpoint the source using a soap bubble meter. Do not assume that
the leak exists only at the valve. Often plumbing connections such as unions or bulkhead fittings
are at fault. See "Valve Box Top Assembly Removal" in this section should it become necessary
to expose the valve system.

7. If the leak cannot be found easily, divide the system in half and repeat the pressure check. Con- ~
tinue dividing by halves, and pressure check until the leak is isolated.
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Valve Box Assembly Removal

1. Place the main power switch in the off position.

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

2. Unplug the line power cord from its receptacle.

3. Allow some time for the oven and heated zones to cool.

4. When the oven has cooled, tum off all gas supplies.

5. Switch the solenoid valve off so the actuator Is in its fully extended position (Figure 2-29). Place
the main power switch in its ·OFF" position. Disconnect the line power cord from its receptacle.

6. Remove the back panel and allow sufficient time for the oven and heated zones to cool; then tum
off supply gases and the air supply to the solenoids at their sources.

7. If variable restrictors are present, remove their mounting hardware in the following order: two M4
screws, hex nut, and mounting bracket for each restrictor valve.

8. Remove two, valve box top assembly, mounting screws, one located near the left front corner and
one along the right side edge near the middle. Lift the valve box top assembly straight off the
valve box. Be careful not to move the valve rotor index pin from its "at rest" position.

NOTE

If valve/actuator alignment Is to be made, see "Valve/Actuator Alignment" In this
section, but do not perform steps 9 through 11.

9. To reassemble: Align the two mounting holes in the valve box top assembly with the standoffs in
the valve box. Lower the box top assembly until it rests on the standoffs.

10. Secure the valve box top assembly with two M4 mounting screws. Tighten these screws firmly.
Reinstall hardware for variable restrictors if present.

11. Exercise the valve(s) on and off a few times to verify operation.
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Valve Actuator Alignment

1. Remove the valve box top assembly. See steps 1 through 3 "Valve Box Top Assembly Removal."

2. Loosen the actuator link arm lock screw at each actuator (Figure 2-29) with a 3mm hex key
wrench so that the coupling/shaft assembly is free to rotate. Push the coupling shaft fully into the
actuator.

3. Tumthe valve rotor index pin of each valve counterclockwise (CCW) until it is 0.010 inch (0.25
mm) from the counterclockwise (left-hand) valve stop (Figure 2-31).

4. Set the valve box top assembly on the lower assembly and secure it with the two screws removed
in step 1 above. To do this, simply place the valve box top assembly on the two diagonally oppo
site rectangular standoffs in the lower valve box assembly and install the screws. (fhe quick re
lease pin should be installed in the 90 degree position for the 6 port valves and in the 60 degree
position for the 1a-port valves.)

5. Gently rotate and push the coupling/shaft assembly with a blade-type screwdriver until the slot on
the coupling tully engages the valve rotor index pin. Repeat this procedure for each valve in
stalled.

6. Make sure that all solenoid valves are tumed ·off" by the appropriate valve controller. Tum on the
air supply to the solenoid valve(s). The piston rod of each actuator will move all the way out to
the extended (OFF) position. Very firmly tighten the link arm lock screw for each actuator.

CAUTION

Use care in performing the above operation so asnotto accidentaliyturn the valve rotor
away from Its preset (step 2) position.

7. Install the hardware for any variable restrictors present.
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Valve Actuation of GC-Controlled Valves

(Operation of one or two 120-volt solenoid valves)

Activation of up to two valve solenoids (designated as Purge A or Purge B) may occur in either of two
ways. The operator may swltch the valves manually whenever it is desirable via keyboard entry, or more
conveniently, the valves can be switched ON once and OFF once during a run via the HP 5890's timed
events table.

NOTE

If the valve Is already In the posltlon where a command Instructs It to switch, no action
will occur.

The designated channels (A or B) are determined solely by the wiring connections to the valve box.
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OFF ON

Carrier

Carrier

Custom PlumbIng (Diagram Required), Option 200 or 230

OFF ON
Gas Sampling Option, Option 201 or 231

Detector
orValve

Adj. Restr.

OFF ON

Column Isolation, Option 202 or 232*

*Temperature limited to 235"C by micrometerlng needle valve.
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S1ream 1 In -.....E;>--'-+-{Y

S1ream 21n _~..,...__...J

V:-'I-+-£loo-Io GSV
Sample In

OFF ON

Two Stream Selection (Requires Gas Sampling), Option 203 or 233

Column

Carrier -r.-,

044101- Detector

OFF

Backflush to Detector, Option 204 or 234

ON

Precolumn

~,.........---+t..- Vetd

2nd Carrier -1....--1-----.....1

1stCarrler ......------+-<0'

OFF ON

Backflush a Precolumn to Vent, Option 205 or 235
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Column 1

from Flow Controller,
Inj. PorI
orGSV

fY-t................~Dele ctor

OFF ON

Column Selection (Unused Column Isolated), Option 206 or 236

Column 1

Carrier ......---f-'Cf

OFF

fY-t1--+-+...- Detector

Sequence Reverse, Option 207 or 237
ON

Carrler......----+-O'

OFF

Column 1

Detector'....--+-f.J

ON

Sequence Reverse with Backflush of Column 1, Option 208 or 238
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/

OFF ON

Custom Plumbing (Diagram RequIred), Option 400 or 430

Column

2nd Carrii.......~_-----_...J

OUI_a-:A-O
Sample

1/l-i"";'--."...-<>-..-

OFF ON

Gas Sampling with Ba'ckflush of Precolumn to Vent, Option 401 or 431

Column

OuI-<Ol-f+O
Sample

In-6=+----''''<--'O'-...

Detector
Q-;'-+--++-or 2nd Valve

OFF ON

Gas Sampling with Backflush to Detector, Option 402 or 432
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Detector
or 2nd Valve

OFF

In-li_-----,
Out-""--------,

Carrie<-J.........."e..-&---

Ou~d--I+O

Sample I
IIl..{;>-F-~o......

Sample 2

Gas Sampling of Alternate Streams, Option 403 or 433

Column 2

Carrie,.......~........~{Y"

Ou~a--A-O

Sample
IfM;>-!-:""'--,,<--(}_

OFF ON

Gas Sampling with Sequence Reverse, Option 404 or 434

Column 2

Out-Ef-,£J\-O
Sample

In-s~-~o-..~

OFF ON

Gas Sampling with Sequence Reverse and Backflush of Column 1, Option 405 or 435
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..

O-'H~Detector

0:-1

0:-1

Camer--......---,

..

Column 2..

ex-T""'""4...........~ Vent

Detector
'------ii-or 2nd Valve

OFF

OFF

Liquid Sampling, Options 151, 152, 153, and 162

Column Selection with Backflush to Vent, Option 406 or 436

Column 2
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OFF OFF

Gas Sample and Column Isolation, Option 601

Camer'~~-"~""'"

In--I_-'
Sample

Out---<1-..J

Carne

Carrier i-Jl--+----r--o-~

Camer2"J~~O

------------------------



/

Gas Sample!Backflush and Column Isolation, Option 602

Column 2

Adj. Restr,
OFFOFF
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Section 8
KEYBOARD AND DISPLAY

KEYBOARD AND DISPLAY REPLACEMENT

The keyboard and display components of the HP 5890 Series II are housed in a single display PCB as
sembly. Removal, disassembly. and installation instructions for the display PCB assembly are found on
the following pages. Refer to page XX of this section for information on troubleshooting the keyboard and
display components. Refer to Section 9 of the IPB for part numbers associated with the keyboard and
display components.

Current maintenance philosophy suggests that the display PCB assembly be replaced as a unit, rather
then replacing the display PCB, keyboard connector element, etc. individually. Maintenance procedures
have been included to allow for the disassembly of the display PCB assembly in the event that the shroud
assembly is not available in a timely manner, etc.

TABLE OF CONTENTS

KEYBOARD AND DISPLAY REPLACEMENT SVC 8 - 1

KEYBOARD AND DISPLAY TROUBLESHOOTING . . . . .. SVC 8 - 2
Replace Display PCB Assembly SVC 8 - 3

SVC 8-1



Keyboard and Display Troubleshooting

Problem Probable Cause Corrective Action

1. No visual indications of any a. Faulty display PCB assem- 1. Replace display PCB as-
kind on display. bly. sembly.

2. If problem persists, remove
replaced display PCB

3. Install original display PCB
assembly.

4. Go to probable cause b.

b. Faulty display PCB ribbon 1. Replace display PCB rib-
cable. bon cable..

2. If problem persists, go to
probable cause c.

c. Faulty main PCB. 1. Replace main PCB.

2. Some portion of the display a. Faulty display PCB assem- 1. Shut off instrument and re-
is blank. (Bad LED, etc.) bly. start.

2. All indicators should light
during start-up self test.
Observe suspect portion of .
display.

3. If any indicators are out, re-
place display PCB.

4. If problem persists, remove
replaced display PCB

5. Install original display PCB
assembly.

6. Go to probable cause b.

b. Faulty display PCB ribbon 1. Replace display PCB rib-
cable. bon cable..

2. If problem persists, go to
probable cause c.

c. Faulty main PCB. 1. Replace main PCB.

3. No keyboard control Of a. Keyboard locked. 1. Press clear dot minus enter
instrument. and set the lock status to

OFF.
2. If problem persists, go to

probable cause b.
b. Faulty display PCB assem- 1. Replace display PCB as-

bly. sembly.
2. If problem persists, remove

replaced display PCB
3. Install original display PCB

assembly.
4. Go to probable cause c.

c. Faulty display PCB ribbon 1. Replace display PCB rib-
cable. bon cable..

2. If problem persists, go to
probable cause d.

d. Faulty main PCB. 1. Replace main PCB.
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Replace Display PCB Assembly

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of
the instrument.

4. Remove the right side panel by removing four screws:
two each along its upper and lower edges.

ELECTRONICS
CARRIER TOP
COVER

SCREWS

~~uuuuuuu

ON

•••••

I CAUTION ~

This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result In damage to the Instrument.

5. Free the keyboard connector (J1) from connector receptacle P1 on the main PCB by releasing the
locking tabs (one on either side of the connector receptacle).

, CAUTION I
When disconnecting a plug, pUll on the plug not on Its wires. Pulling on the wires may
cause breakage. .

6. Remove connector J1 from connector receptacle P1 by carefully pUlling it straight out.
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ALIGN HERE

•

KEYBOARD
CONNECTOR
BODY

KEYBOARD BEZEL

svc 8-4

II! 111111111111 111111 II

KEYBOARD
CONNECTOR
ELEMENT

t:::lCJCJt:::lt:::lCJ
CJt:::lCJCJIZlCl

CJ Cl CJ IZl t:::l
CJ Cl c:=:JO
OJ 0 OOCl
ea 0 OClO
CJ CJ ClOD
OJ OJ ClOD

NOTE

It may be necessary to remove the detector PCB from the "a" position on the main PCB
in order to access the locking tabs at the top of the display PCB assembly. Refer to
Section 4 of this document for Information on the removal of detector PCBs.

7. Reach behind the display PCB assembly and
depress the two locking tabs which secure the
assembly (at the top) to the electronics bezel.

8. While depressing the locking tabs on the display
PCB assembly, tilt the top of the display PCB
assembly forward (away from the front of the
instrument).

9. Remove the display PCB assembly from the in
strument.

DISPLAY PCB

NOTE

o
o

The display PCB assembly may be replaced as
a unit, or the Individual pieces which make it up
may be ordered. If the entire display PCB
assembly Is to be replaced, go to step 15.

10. Remove the four screws securing the display
PCB to the keyboard bezel.

11. Remove the display PCB from the keyboard
bezel.

12. Remove the suspect component.

13. Install desired replacement component.



NORMAL"INTEGRITY CHECK"
AT POWER-ON

Message indicating normal
termination of diagnostic
tests after powerrestoration.
User setpoints remain in
force.
LEOs off. except possibly
"NOT READY."

5890A Self-testing in
progress. .
LEOs off. except possibly

"NOT READY."

5890 Series 11 memcry test
in progress.

Test of display elements:
all alphanumeric and LED
elements are lit.
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14. Install the display PCB onto the keyboard bezel (making sure that the keyboard connector ele
ment and keyboard connector body are properly installed) and secure using four screws.

15. Align the locating tabs on the bottom edge of the replacement display PCB assembly with the
locating slots on the bottom of the opening in the electronics bezel.

16. Tilt the top of the display PCB assembly (toward the rear of the instrument) and gently press on
the display board near the top unlilthe locking tabs "click" into place.

17. If removed, install the detector PCB removed from position ''t{' on the main PCB.

18. Install connector J1 into connector receptacle P1 on the main PCB. (When connector J1 is prop
erly seated, the locking tabs on connector receptacle P1 will wrap around the edge of the connec
tor, locking it in place.)

19. Install the right side panel and secure using four screws.

20. Install the electronics carrier top cover.

21. Restore all gas supplies.

22. Restore power to the instrument.

23. Observe the alphanu
meric display, as the in
strument performs an in
ternal self-diagnostic
integrity check. to en
sure that the instrument
shows the expected nor
mal displays.
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Section 9
MAIN PCB

Specific part numbers are not given in this section. For replacement part numbers, refer 10 the Section 9
of the IPB (Electronics).

TABLE OF CONTENTS

MAIN PCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. SVC 9 - 1
Replace Main PCB SVC 9 - 2
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ON

~~uuuuuuu

~-+- - SCREWS

OFF

~(If; \. SCREWS

WARNING

SVC 9 - 2

o HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE
POWER CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK
HAZARD BY DISCONNECTING THE POWER CORD BEFORE WORKING ON THE
INSTRUMENT.

o NPD AND FlO DETECTORS USE HYDROGEN GAS AS FUEL. BE SURE ALL
HYDROGEN GAS IS TURNED OFF AT ITS SOURCE BEFORE REPLACING ANY
FLOW COMPONENTS.

1. Set the main power line switch to the off position.

4. When the heated zones are cool, turn off all gas
supplies.

5. Remove the electronics carrier top cover.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

6. Remove the right side panel by removing four
screws: two each along its top and bottom
edges.

Replace Main PCB



I CAUTION I
o The following steps require protection against ESD (Electro-Static Discharge).

Use a grounded wrist strap (part no. 9300-0969 - large, or 9300-0970 - small)
connected to a suitable ground. Failure to heed this caution may result In damage
to the Instrument.

o When storing or In between handling ofPCBs (Printed Circuit Boards), always
place them in static control envelopes or enclosures.

SIGNAL CABLE
CONNECTORS

==========

i

SVC 9-3
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7. Disconnect any signal cables installed at the connectors on the top of the main PCB.



8. Remove detector PCB(s), optional communications interface PCB. and optional EPC (Electronic
Pressure Control) or MPC (Manual Pressure Control) interfcae PCB if installed. (Refer to section 4
of this manual for information on removal and installation of detector PCBs. Refer to section 10 of
this manual for information on removal and installation of Communications interface PCBs. Refer
to section 3 of this manual for information on removal and installation of the EPC/MPC interface
PCB.

(

~Dff[[rD~
!TOOrTD 0
QfLOUo 0
$iOOD
rnDO~
tr-s.-"<!1l§ ,,-0-0

:!S'...aJ 0 "
"ii~~

PRESSURE CONTROL
PCB (TYPICAL)

-----g.1
_0DD 00-0 ~

~UOITTI 0- --0000000,.--=-:. .:0.-.ar."":.-c::l-
• 0 0" 0 -c::l-

DETECTOR PCB (TYPICAL)
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~ CAUTION'

WHEN DISCONNECTING A PLUG, PULL ON THE PLUG NOT ON ITS WIRES. PULLING
ON THE WIRES MAY CAUSE BREAKAGE.

9. Disconnect connectors (if present) from their respective receptacles (':.11," ':.17," ':.18," ':.110," and
':.111") by carefully pUlling them straight out. (For ':.11" and ':.111," note the locking tab at each end
of the plug: these must be released to free 1he plug for removaL) (Also, note that ':.110" plug is
released by squeezing its ribbed sides while pUlling.)

11. Disconnect connector from receptacle J9 by squeezing its ribbed sides while pUlling it straight
out.

10. Remove the high voltage cover covering the triac components.

0

o·~

0- P9
0·\..-

0·_

a-

ll-=- J14

- --------------------------------------------------------------



SVC9-6

12. Verify all interconnecting plugs are now disconnected.

MOUNTING HOLES

MOUNTING HOLES

MOUNTING HOLES

14. Remove the main PCB from the instrument by carefully tipping it towards the right side of the in
strument, and then lifting it from its support brackets.

15. Position the replacement main PCB so its lower edge is within the support brackets; then slide the
board to its left or right as needed to align it with locater posts and holes for mounting screws.

19. Install the right side panel and secure using four screws.

18. Restore all gas supplies to the instrument.

13. Remove seven screws securing the main PCB to the electronics flow carrier.

16. Secure the board in place with the seven mounting screws. Make sure the longest screw is in
stalled in the hole marked "MAIN GND" at the top of the board.

17. Install all connectors, detector PCBs, communications interface PCB (if present), EPC/MPC inter
face PCB (if present), and signal cables.

20. Install the electronics carrier top cover.

21. Restore power to the HP 5890 Series II.
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In progress.

NORMAL
"INTEGRITY CHECK" AT POWER-ON

LEOs off. except possibly
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r========== ACTUAL - SETPOINT .Test of display elements:
all alphanumeric and LED

STATUS elements are lit.

• RUN.i:fJy
23. If the self-testing process does

not complete successfully, and!
or if a message other than
"PASSED SELF TEST" eventual
ly appears, see "Electronic Trou
bleshooting," for diagnostic and
troubleshooting information.

22. Observe the alphanumeric dis
playas the instrument performs
an intemal self-diagnostic inte
grity-check.





Section 10
DATA COMMUNICATIONS

COMMUNICATION INTERFACE COMPONENTS
There are five possible data communication options which may be encountered in instruments found in the
field. The five options are Non-Buffered INET, Buffered INET, RS-232-C, HPIB/RS-232-C (DICE), and
analog input. Communications Interface PCBs are optional and may not be installed in all instruments.

Specific part numbers are not given in this section. For replacement part numbers, refer to the Section 9
of the IPB (Electronics).

This document is not meant to provide instruction for first time installation of any of the options discussed.
The add-on sheets, which accompany the various options, exist for just this purpose, and should be refer
enced when performing a first time installation.

TABLE OF CONTENTS

COMMUNICATION INTERFACE COMPONENTS , SVC 10 - 1
Replace Communications Interface PCB SVC 10 - 2
Replace Rear Panel Connector PCB and/or Cable for DICE PCB SVC 10 - 5

INET CONFIGURATION . . . . . . . . . . . . . . . . .. SVC 10 - 8
Switching Between "Global" and "Local" SVC 10 - 8
INET/HP-IL Adresses SVC 10 - 9
Verifying the HP 5890 Series II INET Address SVC 10 - 10
Setting the Default HP-IL Address SVC 10 - 10
INET-HP 5890 Signal Definition SVC 10 - 10
HP-IL Loopback Test SVC 10 - 12
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#

•
#

#

ON

SCREWS

RIGHT SIDE

ELECTRONICS
CARRIER TOP
COVER

I CAUTION I
This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result in damage to the Instrument.

NOTE

SVC 10 - 2

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, turn off all gas
supplies.

5. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it towards the rear of
the instrument.

6. Remove the right side panel by removing four screws: two each along its upper and lower edges.

Depending upon the type of communications PCB installed, there may be one or more
connecting cables Installed which must be disconnected before PCB removal.

7. If a non-buffered INET PCB, buffered INET PCB, or HPIB/RS-232-C PCB is installed, disconnect
the INSTRUMENTNETWORK (INEl) IN and OUT cables from their connectors on the communica
tions PCB.

8. If an HPIBIRS-232-C communications PCB is installed, free and remove the rear panel PCB cable
from the connector on the communications PCB by releasing the locking tabs (one on either side
of the connector receptacle) and pUlling the cable straight out.

Replace Communications Interface PCB



9. If an RS-232-C communications PCB is installed, a different cable is used to connect the PCB to
the RS-232-C port of the connected device. Remove the 12-pin connector from the communica
tions PCB. (The cable is installed through the opening where the INEf cables are usually con
nected.)

10. If an analog input communications PCB in installed, remove the cable connected to at the top of
the PCB.

11. Remove the communications PCB by grasping it in the center area along its right edge and pUlling
it from its connector on the main PCB.

COMMUNICATIONS INTERFACE
PCB (TYPICAL)

SVC 10-3



17. Restore power to the instrument.

16. Restore all gas supplies.

14. Install the right side panel and secure using four screws.

Test of display elements:
all alphanumeric and LED
elements are lit.

5890 Series II memory test
in progress.

5890A Self-testing in
progress.
LEOs off. except possibly

"NOT READY"

Message indicating normal
termination of diagnostic
tests after power restoration.
User setpoints remain in
force.
LEOs off, except possibly
"NOT READY"

STATUS

• RUN

•
NOT

READY

STATUS

o RUN

•
NOT
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•
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12. Install the replacement PCB by inserting it straight into its connector on the main PCB.

13. Connect the cable{s) removed during steps 7 through 10.

15. Install the electronics carrier top cover.

18. Observe the alphanu
meric display, as the in
strument performs an in
temal self-diagnostic
integrity check. to en
sure that the instrument
shows the expected nor
mal displays.

(
',-
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ON

SCREWS

RIGHT SIDE

REAR PANEL
CONNECTOR
PCB

ELECTRONICS
CARRIER TOP
COVER

I CAUTION I
This procedure requires precautions against
ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 
large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution
may result in damage to the instrument.

8. If the rear panel connector PCB is to be re
placed, remove the three screws securing the
rear panel connector PCB to the rear panel.

7. Remove the four screws securing the rear panel
to the instrument.

;'

WARNING"

HAZARDOUS VOLTAGES ARE PRESENT IN
THE INSTRUMENT WHEN THE POWER CORD
IS CONNECTED. AVOID A POTENTIALLY
DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD
BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

2. Disconnect the power cable from its receptacle.

3. Allow time for the oven and heated zones to cool.

4. When the heated zones are cool, tum off all gas
supplies.

5. If the rear panel connector PCB ribbon cable is
to be replaced. remove the electronics carrier
top cover by grasping it at the rear and lifting
upwards until its catch releases. then pUlling it
towards the rear of the instrument

6. If the rear panel connector PCB ribbon cable is to be replaced, remove the right side panel by
removing four screws: two each along its upper and lower edges.

Replace Rear Panel Connector PCB and/or Cable for DICE PCB

SVC 10 - 5



10. If the rear panel connector PCB is to be replaced, remove it from the rear panel.

17. If a new rear panel connector PCB is being installed, secure it to the rear panel using three
screws.

SVC 10-6

12. If the rear panel connector PCB ribbon cable is
to be replaced, free and remove the cable from
the connector on the communications PCB by
releasing the locking tabs (one on either side of
the connector receptacle) and pUlling the cable
straight out.

11. Free and remove the ribbon cable from the rear panel connector PCB by releasing the locking
tabs (one on either side of the connector receptacle) and pulling the cable straight out.

9. Slide the rear panel away from the back of the instrument, taking care not to damage the rear pan
el connector PCB ribbon cable.

13. If the ribbon cable is to be replaced, slide the
old ribbon cable out of the opening in the elec
tronics carrier.

14. If the ribbon cable is being replaced, slide the
new ribbon cable into the opening in the elec
tronics carrier.

15. If the ribbon cable is being replaced, install the
new ribbon cable into the connector receptacle
on the communications PCB. (When the con
nector is properly seated, the locking tabs on the
connector receptacle will wrap around the edge
of the connector, locking it in place.)

16. Install the ribbon cable into the connector receptacle on the rear panel connector PCB. (When the
connector is properly seated, the locking tabs on the connector receptacle will wrap around the
edge of the connector, locking it in place.)

18. Install the rear panel and secure using four screws.



22. Restore power to the instrument.

21. Restore all gas supplies.

Message indicating normal
termination of diagnostic
tests after power restoration.
User setpoints remain in
force.
LEOs off. except possibly
"NOT REAOY."

5890A Self-testing in
progress.
LEOs off. except possibly

"NOT REAOY."

5890 Series II memory test
in progress.

Test of display elements:
all alphanumeric and LEO
elements are lit.
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23. Observe the alphanu
meric display, as the in
strument performs an in
ternal self-diagnostic
integrity check. to en
sure that the instrument
shows the expected nor
mal displays.

20. If it was necessary to remove the electronics carrier top cover, install it now.

19. If it was necessary to remove the right side panel, install it and secure using four screws.



INET CONFIGURATION
("CALIB AND TEST" function 3)

The CONFIGURE NETWORK function provides four features: verifying the
INET address for the HP 5890A (as determined through automatic loop
configuration), setting the default HP-IL address to be used when the
HP 5890A is connected to some device where addresses must be set
manually (i.e., no automatic loop configuration), switching the INET
function at the HP 5890A between "global" or "local," and verifying INET
signal definitions. Each feature is discussed separately.

INET Configuration

ACTUAL SETPOINT

ACTUAL SETPOINT

ACTUAL SETPOINT

3174

Figure 13-4. "CONFIGURE NETWORK" Displays

Figure 13-4 shows displays resulting from the key sequence:

Switching Between "Global" and "Local"

With regard to the INET function at the HP 5890A, there are two
.operating modes: "global" or "local." In "global" mode (default mode),
HP 5890A[ STAAT ) andQ§D keys, when pressed, affect other devices on
the INET loop. In "local" mode, however, pressing CSTAAf) or csroo at
the HP,5890A affects only the HP 5890A. A run may be started or stopped
at the HP 5890A without affecting other devices on the INET loop.

In "local" mode, note that the HP 5890A remains part of the INET system;
it reports its "readiness" to the system and pressing "STARr" and "STOP"

SVC 10-8



keys on other devices on the INET loop (e.g., the controller) will affect
HP 5890A operation.

Once in "CONFIGURE NETWORK," pressing (§EJ or IOFF ) switches,
respectively, between "global" or "local" mode shows resulting displays as
in Figure 13-5.

INET "Global"/"Local"

1078

Figure 13-5. INET "GLOBAL/LOCAL" Displays

An example of where having the HP 5890A in "local" mode might be
useful is in the case of conditioning a column: the HP 5890A may be
started or stopped as desired without affecting other devices on the INET
loop.

Note that "global" mode has two states: if GLOBAL flashes (default mode)
when displayed, the HP 5890A is in "global" mode, but NOT configured
into the INET system. When the HP 5890A is properly configured into the
INET system, GLOBAL is displayed continuously. This feature provides a
convenient diagnostic to determine if system configuration has occurred (at
least as far as the HP 5890A is concerned).

INET/HP-IL Addresses

Figure 13-6 shows displays occurring either in verifying an INET address
set through automatic loop configuration or in entering a specific HP-IL
default address used when the HP 5890Ais included in an HP-IL loop
without automatic configuration. The address is maintained in battery
protected memory along with other instrument setpoints.

SVC 10 - 9



INETIHP·IL Addresses

ACTUAL SETPOINT

ACTUAL SETPOINT

ACTUAL SETPOINT

3175

Figure 13-6. INET/HP-IL "ADDR:' Displays

VERIFYING THE HP 5890 Series IIINET ADDRESS

In Figure 13·6, note the two numeric values following "ADDR: ", The first
of these numbers is the INET address for the HP 5890A, determined via
automatic loop configuration.

The SPECIFIC number shown depends upon how INET cables are
connected among devices included in the loop. The value shown in the
example ("1") implies the HP 5890Ais the first instrument on the loop,
starting from the "OUT" receptacle on the controller device (the controller
is always defined as "0"). A "2" indicates the HP 5890A is the second
device on the loop, etc., to a maximum value of "31".

If cabling is altered, or if one or more devices are powered off and then on
again, automatic loop configuration, initiated by the controller, updates the
displayed value accordingly.

SETTING THE DEFAULT HP-IL ADDRESS

Remaining displays in Figure 13·6 show the process of defining a specific
HP·IL address for the HP 5890A. Entry of any value from "0" through
"31" is permitted. An attempt to enter an invalid value results in the
"ADDRESS LIMIT" message shown.

INET-HP 5890A SIGNAL DEFINITION

INET signal definition (defined AT THE CONTROLLER) may be verified
at the HP 5890A.To display the definitions, enter:

( CLEAR) GJ CD [ENTER)

{om or CB::D }

SVC 10 -10
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3176

SETPOINT

SETPOINT

SETPOINT

ACTUAL

ACTUAL

ACTUAL

INET·HP 5890A
Signal Definition

It is important to note that ON or OFF in this context are strictly INET
definitions, defined at the system controller. They do not, for example,
bear any relationship to whether or not a given detector assigned to
the signal channel is turned on or off.

Similarly, OFF indicates the channel is considered inactive; no data
from this signal channel is transmitted to other devices on the loop.
OFF has the same meaning here as "-" shown in the HP 5890Aportion
of the INET configuration table in the HP 3392A work file listing.

• ON indicates the given signal channel is considered active by the
controller; data from this signal channel is transmitted to other devices
on the lNET loop. Note that ON in this context has the same meaning
as "+ " shown in the HP 5890Aportion of the INET configuration
table in the HP 3392A work file listing.

• HP 5890A signal channels are designated BIG 1 or BIG 2.

• "RANGED" versus "FULL RANGE" indicates the dynamic range for the
data to be transmitted to other devices on the loop; dynamic range for
"RANGED" data is set at the HP 5890A according to the setpoint for
(RANGE2T!) l. Dynamic range for "FULL RANGE" data is limited only
by the detector itself. The choice of the type of data to be transmitted
is set at the controller.

Figure 13-7shows resulting displays.

From the displays, the following may be noted:

Figure 13-7. INET Signal Definition Displays



2. Choose either one of the cables and disconnect it at the next device on
the INET loop.

SETPOINTACTUAL·
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1. Disconnect INET cables at their respective INSTRUMENT NETWORK IN
and OUT receptacles on the HP 5890A (located beneath the top right
cover panel).

3. Connect this free cable to both IN and OUT INSTRUMENT NETWORK
receptacles on the HP 5890A.

4. Enter the following key sequence:

The "HPIL LOOPBACK TEST" may be performed any time to verify that
HP 5890AINET communication is performing satisfactorily. Testing
involves setting up the HP 5890A to send an INET message directly to
itself by connecting its INET output to its INET input. The following
procedure is used:

Upon pressing (ENi'EiQ , the test is performed: the HP 5890A both sends
and verifies a diagnostic message to itself through the connected cable.
Each press of ( ENTER) repeats the test. Each test requires about one
second. Figure 13-8 shows displays to be expected.

Figure 13-8. "HPIL LOOPBACK TEST" Displays

HP-IL LOOPBACK TEST
("CALlB AND TEST" function 7)
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The message "PASSED SELF TEST" indicates INET, at least with respect
to the HP 5890A, is performing satisfactorily. If FAILED SELF - TEST is
displayed, a bad cable may be indicated; install a different INET cable and
repeat the test. If FAILED SELF-TEST is displayed again for a second
cable, electronic problems within the HP 5890Aare indicated; see Section
19, "Electronic Troubleshooting," for more information.

I NOTE I
The LOOPBACK TEST may be used to check for continuity in an
INET cable; an open cable causes test failure. Verify that the cable
is at fault (rather than the HP 5890A) by testing a second cable.

If an intermittent cable problem is suspected, the test may be re
peated as necessary while flexing the cable (particularly at its plugs).
An ohmmeter should also be used to test for problems; it is a reli
able method for testing continuity.

--------------- - --------------------------





Section 11
POWER SUPPLY

REPLACING POWER SUPPLY COMPONENTS
Power supply components include the power supply PCB, the power supply transformer, the power switch,
and the power cable. Removal and installation instructions for all of these components are found on the

following pages.

Specific part numbers are not given in this section. For all replacement part numbers, refer to Section 8 of
the IPB portion of this document (Oven Assembly).

This document is not meant to provide instruction for first time installation of the different power supply
options discussed. Add-on sheets exist for just this purpose, and should be referenced when performing

a first time installation.

TABLE OF CONTENTS

REPLACING POWER SUPPLY COMPONENTS SVC 11 -1
Remove/Replace Power Supply PCB SVC 11 - 2
Remove/Replace Power Supply Transformer .................•...•. SVC 11 - 5
Remove/Replace Power Switch , SVC 11 - 9
Remove/Replace Power Cable ..•..................•............ SVC 11 - 11
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LOWER
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4. Remove the four screws securing the rear
cover to the instrument.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

5. Slide the rear cover towards the rear of the
instrument.

WARNING

T .
POWER SUPPLY
TRANSFORMER,
AND BASE

3. Tumoff all gas supplies.

2. Disconnect the power cable from its receptacle.

I CAUTION I
This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result In damage to the Instrument.

6. Use a 7-mm nut driver to remove the screw se
curing the upper portion of the dual duct assem
bly to the outer oven shell.

7. Use a Pozidriv screwdriver to loosen (but not
remove, the screw securing the lower portion of
the dual duet assembly to the outer oven shell.

8. lilt the upper portion of the dual duet assembly
out of the rear of the instrument while lifting it off
of the loosened lower screw.

Remove/Replace Power Supply PCB
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I CAUTION I

15. Install the two mounting nuts at the right edge of the AC power supply PCB mounting bracket.

16. Tighten the two mounting nuts and the mounting screw firmly.

17. Install connectors J26, J27, and J28 into their respective receptacles, pushing each straight down
until fully bottomed.

14. Install the replacement AC power supply PCB in the reverse manner by sliding the mountin'g slot
on the left side of the PCB mounting bracket under the loosened mounting screw adjacent to the
transformer.

10. Disconnect connectors J26, J27, and J28 from their respective receptacles. (Remove each one
by squeezing its ribbed sides while simultaneously pUlling it out of the receptacle.)

The AC power supply PCB, and Its associated mounting bracket, are removed and
replaced as a unit.

13. Lift the PCB bracket at its right edge while sliding it to the right to remove it from the instrument.

12. Use the nut driver to remove the two mounting nuts at the right edge of the AC power supply PCB
mounting bracket.

11. Use a 7mm nut driver to loosen, but not remove, the mounting nut corresponding to the mounting
slot at the left edge of the AC power supply PCB mounting bracket, alongside the power trans
former.

When disconnecting a plug, pull on the plug not on Its wires. Pulling on the wires may
cause breakage.

9. Disconnect push-on type connectors J1, J2, J3, and J4 (from blade connectors P1, P2, P3, and
P4, respectively) by grasping each one and pUlling it straight off of its terminal.



20. Install the dual duct assembly on the installed mounting screw.

22. Tighten the upper mounting nut using a 7-mm nut driver.

23. Tighten the lower mounting screw using a Pozidriv screwdriver.

(
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24. Slide the rear cover on
to the instrument.

21. Install the upper mounting nut to secure the dual duct assembly to the outer oven shell.

19. Connect power cord lead push-on-type connectors J1 (WHITE lead) and J2 (BLACK lead).

18. Install push-an-type connectors for oven heater leads (J3 and J4). (Either lead may be con
nected to either terminal.)

25. Secure the rear cover to
the instrument by install
ing and tightening four
screws.

26. Restore all gas sup
plies.

27. Restore power to the in
strument.

28. Observe the alphanu
meric display, as the in
strument performs an in
ternal self-diagnostic
integrity check. to en
sure that the instrument
shows the expected nor
mal displays.
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WARNING}

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

I CAUTION I
This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result In damage to the Instrument.

SVC 11- 5

4. Remove the four screws securing the rear
cover to the instrument.

2. Disconnect the power cable from its receptacle.

3. Turnoff all gas supplies.

5. Slide the rear cover towards the rear of the
instrument.

6. Remove the electronics carrier top cover by
grasping it at the rear and lifting until its catch
releases, the pUlling it toward the rear of the in
strument.

7. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

Remove/Replace Power Supply Transformer



CONNECTOR J27

CONNECTOR J26

SVC 11- 6

10. Remove the screw and
lock washer securing
the ground strap to the
transformer bracket.

9. Disconnect connectors
J26 and J27 from their
respective receptacles
on the AC power supply
PCB. (Remove each

one by squeezing its ~

ribbed sides while sl- ~

multaneously pUlling it
out of the receptacle.)

I CAUTION I
When disconnecting a plug, pUll on the plug not on Its wires. Pulling on the wires may
cause breakage.

8. Disconnect connector
P10 from its receplacle
on the main PCB by
squeezing its ribbed

.sides while pUlling the
plug straight out of the
receptacle.
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PULLOUT OF
INSTRUMEN'

EXTENSION
CABLE FOR
UPGRADED
SERIES I

POWER SUPPLY ASSEMBLY SHOWN REMOVED
FROM INSTRUMENT FOR CLARITY

TRANSFORMER

14. Slowly lift the transformer and transformer brack
et off of the AC power supply base as a unit,
being careful not to strain the wiring from con
nector P10 and the power switch.

15. Free the wiring from connector P10 and the power switch from their associated paths in the elec
tronics carrier.

16. Remove the transformer and transformer bracket from the rear of the instrument, as a unit.

17. Remove the four screws and four insulator bushing which secure the transformer to the transformer
bracket.

11. At the right side of the instrument, below the
main PCB, remove the power switch from its slot
by prying the plastic locking tabs on each side
of the switch in toward the switch body.

12. Remove the four push-on-type connectors from
the rear of the switch.

13. Remove the three nuts and one screw securing
the transformer bracket to the AC power supply
base.



21. Connect wiring to power switch as shown in illustration.

20. Secure the transformer and transformer bracket to the AC power supply base using three nuts and
one screw.
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tests after power restoration.
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LEOs off, except possibly
"NOT READY."

STATUS

• RUN

•
NOT

READY

STATUS

• RUN

•
NOT

READY

STATUS

o RUN

•
NOT

READY

STATUS

o RUN

•
NOT

READY

ACTUAL - SETPOINT

OVEN

~
FINAL

RAT TIME
INITIAL

TIME

OVEN

~
FINAL

RA TIME
INITIAL

TI!>lE

ACTUAL - SETPOINT

I I I ITIElslTlliNIGI IMIEIMIQIRIYI I I I

ACTUAL - SETPOINT

ITIElslTIllNIGI 15111GIN141L1 Ipl41TIHI I

I I IP1415151[IOI 151EILIFI ITI [Ism I I

OVEN FINAL

RAT~TIME
INITIAL -0-7"'"
TIME

SVC 11- 8

OVEN

~
FINAL

RA TIME
L'lITIAL
TIME

r----------- ACTUAL - SETPOINT

26. Install the right side pan
el and secure using two
screws.

25. Install connectors J26 and J27 into their respec
tive receptacles on the AC power supply PCB,
pushing each straight down until fully bottomed.

NORMAL"INTEGRITY CHECK"
AT POWER-ON

27. Install the electronics
carrier top cover.

28. Slide the rear cover on
to the instrument.

19. Position the transformer and transformer bracket to allow threading of the P10 connector cable
and power switch wiring through their applicable paths in the electronics carrier.

29. Secure the rear cover to
the instrument by install
ing and tightening four
screws.

18. Install the replacement transformer onto the transformer bracket and secure using four screws and
four insulator bushings.

24. Secure the ground strap to the transformer brack
et using a screw and lock washer.

23. Install connector P10 in its receptacle on the
main PCB by pushing it straight in until fully
bottomed. .

22. Install the power switch in its mounting slot (be
low the main PCB.

32. Observe the alphanu
meric display as the in
strument performs an in
temal self-diagnostic
integrity check. to en
sure that the instrument
shows expected normal
dispiays.

30. Restore all gas sup
plies.

31. Restore power to the in

strument.
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PULLOUT OF
INSTRUMEN'-

WARNING

I CAUTION I
This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result In damage to the Instrument.

6. At the right side of the Instrument, below the
main PCB, remove the power switch from its slot
by prying the plastic locking tabs on each side
of the switch in toward the switch body.

4. Remove the electronics carrier top cover by
grasping it at the rear and lifting upwards until its
catch releases, then pUlling it toward the rear of
the instrument.

5. Remove the right side panel by
removing four screws: two each
along its top and bottom edges.

2. Disconnect the power cable from its receptacle.

3. Turn off all gas supplies.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

Remove/Replace Power Switch



I CAUTION I
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When disconnecting a plug, pull on the plug not on its wires. Pulling on the wires may
cause breakage.

7. Remove the four push-an-type connectors from
the rear of the switch.

8. Connect wiring to power switch as shown in il
lustration.

10. install the right side pan
el and secure using two
screws.

9. Install the power switch in its mounting slot (be
low the main PCB.

12. Restore all gas sup
plies.

11. Install the electronics
carrier top cover.

13. Restore power to the in
strument.

14. Observe the alphanu
meric display as the in
strument performs an in
ternal self-diagnostic
integrity check. to en
sure that the instrument
shows expected normal
displays.



••••

LOWER
SCREW

u~uuuuuuu

I CAUTION I
This procedure requires precautions against ESD (Electro-Static Discharge). Use a
grounded wrist strap (part no. 9300-0969 -large, or 9300-0970 - small) connected to a
suitable ground. Failure to heed this caution may result In damage to the Instrument.

6. Use a 7-mm nut driver to remove the screw se

curing the upper portion of the dual duet assern- ~~:N~~~i~~~~~~
bly to the outer oven shell. .,

7. Use a Pozidriv screwdriver to loosen (but not
remove, the screw securing the lower portion of
the dual duet assembly to the outer oven shell.

8. Tilt the upper portion of the dual duct assembly
out of the rear of the instrument while lifting it off
of the loosened lower screw.

~1
POWER SUPPLY
TRANSFORMER,
AND BASE

svc 11-11

4. Remove the four screws securing the rear
cover to the instrument.

5. Slide the rear cover towards the rear of the
instrument.

2. Disconnect the power cable from its receptacle.

3. Tum off all gas supplies.

HAZARDOUS VOLTAGES ARE PRESENT IN THE INSTRUMENT WHEN THE POWER
CORD IS CONNECTED. AVOID A POTENTIALLY DANGEROUS SHOCK HAZARD BY
DISCONNECTING THE POWER CORD BEFORE WORKING ON THE INSTRUMENT.

1. Set the main power line switch to the off position.

Remove/Replace Power Cable



16. Compress the strain relief with a large pair of pliers.

SVC 11-12
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CONNECTOR P10

CONNECTOR P10
GROUND
CONNECTOR

10. Use a 7-rnrn nut driver to remove the nut securing the power cable ground lead to the AC power
supply base,

11. Remove the power cable ground lead from the
stud on the AC power supply base.

12. Use a large pair of pliers to compress the black
plastic strain relief which secures the power
cable to the AC power supply base.

13. With the strain relief compressed, pUll the power
cable out of the opening in the AC power supply
base.

14. Remove the strain relief from the power cable

15. Install the strain relief on the replacement power
cable.

I CAUTION I
When disconnecting a plug, pun on the plug not on Its wires. Pulling on the wires may
cause breakage.

9. Disconnect push-on type connectors J1 and J2 (from blade connectors P1 and P2. respectively)
by grasping each one and pUlling it straight off of its terminal.

17. With the strain relief compressed, insert the power cable through the opening in the power supply
base and seat the strain relief in the opening.

18. Install the power cable ground lead on the stud on the AC power supply base and secure with a
locking nut.

19. Connect power cord lead push-an-type connectors J1 (WHITE lead) and J2 (BLACK lead) to their
appropriate connectors on the AC power supply PCB.

"
20. Install the dual duct assembly on the installed mounting screw..

21. Install the upper mounting nut to secure the dual duct assembly to the outer oven shell.

22. Tighten the upper mounting nut using a 7-mm nut driver.

24. Slide the rear cover on to the instrument.

23. Tighten the lower mounting screw using a Pozidrlv screwdriver.

26. Restore all gas supplies.

27. Restore power to the instrument.

25. Secure the rear cover to the instrument by installing and tightening four screws.
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28. Observe the alphanu
meric display, as the in
strument performs an in
ternal self-diagnostic
integrity check. to en
sure that the instrument
shows the expected nor
mal displays.
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