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This section is intended to aid a trained service engineer in the troubleshooting process.
Included in this chapter is an overview of the failure indicators, a basic strategy of repair,
and a detailed action list for each type of failure.

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THE ELECTRICAL PORTIONS OF
THIS INSTRUMENT WHEN THE POWER CORD 18 CONNECTED. . TO AVOID A
POTENTIALLY DANGEROUS ELECTRICAL SHOCK, BE CERTAIN THE POWER
CORD IS UNPLUQGGED FROM ITS POWER SOURCE BEFORE REMOVING ANY

ACCESS PANELS.

MEASUREMENTSE AND/OR TESTS THAT NEED TO BE MADE ON ELECTRICALLY
ENERQIZED PORTIONS OF THE INSTRUMENT SHOULD BE PERFORMED ONLY
BY SERVICE-TRAINED PERSONNEL WHQ ARE AWARE OF ALL INVOLVED
HAZARDS.
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Overview of Fallure Indicators

Failures are indicated by the light patterns of the three LEDs on the front of the injector
module and the two LEDs on the front of the controller module (Figure B-1).

When the sampler is tyrned on, the two green LEDs should be on and the two red LEDs
should be off. The yellow LED should only be on during a run, .

If one or both modules are not displaying the proper LED pattern, look at the chart on
page B-5 for the LED lighting pattern and refer to the corresponding page in this section.

If the sampler is controlled by an external device such as an HP integrator or an HP
ChemStation, the sampler will send a printed error message to the external device.

Red Green

-

\ CJ
CFAULTI(ON TINE ]

Figure B-1. Location of Sampler LEDs.
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Baslc Strategy of Repalir

The troubleshooting strategy is to identify the failure, isolate the defective part', and replace
it.

Carefully observe the operation of the failing module. Since the operations are so inte-
grated, much can be learned by observing not only what is nonoperational, but also by what
areas are working correctly. The sequence of normal functions for each module is described
in other sections of this manual.

For further help in identifying the problem, there are diagnostics modes for both the injec-
tor and tray modules. These are described at the end of sections C and E,

Types of Fallures

Throughout this section, the following symbols identify the LEDs.

Injector

Controller

Some error conditions can have more than one cause. The most frequent/simplest cause is
listed first, with other possibilities listed second or third. If possible, use the diagnostic
mode to isolate the problem to one of the causes and follow the steps for troubleshooting
that cause.

Each action list contains several things for you to check. Go through each step in order,
and stop when you have found the failure. You may not necessarily complete all the actions
in the list. After you have repaired the failure, retest by running a normal sequence of
movement or using the diagnostics mode.
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INJECTOR ERRORS
Injector Led Description Page
Rad Steady On Safety Emor B-6
Red 2 Flashes injector Syringe Emor B-7
Red 3 Flashes Injector Turret Error B-8
Red 4 Flashes Injector Plunger Error B-9
Red § Flashes Incomplets Injection Error B-11
Red 6 Flashes Injector Memory Error B-11
TRAY ERRORS
Controller Led Description Page
Red Steady On Tray Not Connectad B-12
Red 2 Single Flashes* Vial Lost/Lett in Gripper B-13
Red 3 Single Flashes* Theta Axis Error B-15
Red 4 Single Flashes* Radial Axis Error B-17
Red 5 Singls Flashes™ Gripper Axls Error B-19
Red 6 Single Hashes* Tray Processor Error B-21
- Red 7 Single Flashes* Bottie Not Found B-21
CONTROLLER ERRORS
Controller Led Description Page
Red 2 Double Flashes Controfler Processor Ervor B-22
Red 3 Double Flashes Controlisr RAM Error B-22
Red 4 Double Flashes Controlier ROM Error B-22
Red 5 Double Flashes Configuration Error B-23
MISCELLANEOUS ERRORS
Injector Led Controller Led Description Page
Red, Yellow, Green On Green On Injector Processor Error B-24
Red, Ysllow, Green On Red On 18-Volt Supply Error B-25
None None Power Supply Error B-26
* The HP-IB/controlier board also uses single rad flashes to communicate emor conditions found during ks powar-up seif-test. Ses
“HP-8/Controlier Board Errors.”

Table B-1. LED Error Codes
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Injector Errors

®
Safety Error
@) Red LED: On Steady )
m  Injector door open.
@) i ’ s Injector improperly mounted.

Injector Door Open

1, Close injector door.

Verify door switch is working properly.

Press on door at switch. If this clears the problem, replace the front housing.

Check the switch connection at the injector logic board.

A S

Replace door switch if necessary.

injector Improperly Mounted

1. Remount the injector.

Ensure the mounting post is making contact with the mounting switch
Check the switch connection at the injector logic board.

Lot

Replace the mounting switch if necessary,

B-6
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Injector Syringe Error
L) m Syringe carriage movement
O Red LED: 2 Flashes obstructed.
ol m  Syringe motor inoperable.
M ®  Syringe carriage sensor
inoperable.

Using the diagnostics mode, determine if the syringe carriage is moving properly. If it is,
suspect sensor failure; otherwise, check for obstructions or motor failure,

Syringe Carrlage Movement Obstructed

1,

Check to see if the syringe carriage i3 moving freely on the guide rods. If not, remove
the gyringe carriage and clean the rods and/or remove any obstructions.

With the syringe carriage removed, ensure that the syringe motor/drive belt combina-
tion is moving freely. If not, remove the belt and check movement of both the idler
pulley and the motor. If either piece is not moving, replace it.

Syringe Motor Inoperable

1

Using the diagnostics mode, determine if the syringe motor is rotating. If not, check
the PC board connection for the motor. Rerun the test, observing the LEDs that indi-
cate the motor windings are energized.

Remove the motor and test it for opens and shorts. Replace motor if necessary.

Check for the presence of 18-V supplies at the injector logic board. If they are not at
the proper voltage levels, proceed to diagnose the controller module and cables.

Although the LEDs indicate the motor windings are energized, they do not verify that
the proper drive current is being supplied to the windings. Replace injector logic board
and retest.

Syringe Carriage Sensor Inoperable

1.

Start diagnostics and move the syringe carriage to the home position. Check that the
green LED of the injector module is lit.

Check the syringe carriage for a magnet. Using a known good magnet, test to see if the
magnet in the carriage is installed properly (magnet faces should repel each other). If
the magnet is missing or installed improperly, replace the syringe carriage.

8. Verify the syringe sensor is connected properly to the injector logic board. Retest the

sensor with the syringe carriage in the home position. If necessary, replace the syringe
carriage sensor (note that this in one of a pair of sensors and both must be replaced).
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(@) Injector Turret Error
m  Turret movement obstructed.
8 Red LED: 3 Flashes m  Turret motor inoperable.
' ®  Turret sensor inoperable.
(I

Using the diagnostic modes, determine if injector turret is moving properly. If it is, suspect
sensor failure; otherwise, check for obstructions or motor failure,

Turret Movement Obstructed

1,

Manually check to see if the injector turret is able to rotate freely through a full revolu-
tion. If it is not rotating freely, continue with next step.

Open the injector door and check the bottle stripper assembly. It should swing freely in
and out. If not, remove the turret and check the arm for interference. Replace the bot-
tle stripper assembly, spring or mounting sleeve if necessary.

Turret Motor Inoperable

1.

Using diagnostics mode, determine if the turret motor is rotating freely and not locking
at some positions. Replace motor if necessary.

Check the connection of the turret motor to the injector logic board and reteést
operation.

Check the injector turret motor for shorts or opens. Replace motor if necessary.
Replace injector board and retest.

Turret Sensor Inoperable

1.

B-8

Check the injector turret for a magnet. Using a known good magnet, test to see if the
magnet {8 installed properly (magnet faces should repel each other). Replace the turret
if necessary,

Manually verify that the sensor is working, using the diagnostics mode. The green LED
should light when the sensor is tripped.

Verify that the turret sensor is connected properly to the injector logic board. If neces-
sary, replace the sensor (note thut this is one of a pair of sensors and both must be
replaced). . .




(@) Injector Plunger Error
o ®  Plunger movement obstructed.
O ®  Plunger carriage sensors

() inoperable,

Using the diagnostic mode, determine if the plunger earrier is moving properly Ifit is not,
suspect sensor failure; otherwise, check for obstructions or motor failure.

Plunger Movement Obstructed

1.

Remove syringe and check it for plunger stickiness or binding. Raplace syringe if
necessary.

Check the viscosity of the sample., Extremely viscous samples may have to be diluted
with the proper solvent or heated using the tray's circulating water bath to allow proper
movement of the plunger.

With the syringe removed, run the diagnostics on the plunger carrier. Look for inter-
ference between the syringe carriage and the plunger carriage. Replace the syringe
carriage or plunger carriage as necessary.

Check the belt tension on the plunger carriage. If it is too tight or too loose, adjust the .
tension by adjusting the position of the plunger motor wedge.

Check the solenoid lever arm and return spring to verify proper installation and

operation of the stop mechanism,

Plunger Motor Inoperable

1,

2,

Check to see if the motor is connected to the sensor board.

Check the ribbon cable connections at the sensor board and the injector logic board. If
connections are good, check the ribbon cable for open runs. Replace if necessary.

Check the DC motor operation using the diagnostic mode, If it not rotating, remove the
motor and check to see if the pulley is loose. Replace the motor if necessary.

Check the motor winding resistance. If the motor is either open or shorted, replace it.

Replace the injector logic boArd and retest.
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Plunger Carrlage Sensor(s) Inoperable

1,

Start diagnostic mode and manually move the plunger carriage to the top of its
movement, Check that the green LED is lit. Move the plunger to the bottom of the
movement and check the green LED again.

With a known good magnet (faces should repel), test the plunger carrier magnet. If it is
not good, replace the plunger carrier.

Check the ribbon cable connections at the sensor board and the injector logic board. If
connections are good, check the ribbon cable for open runs. Replace if necessary.

Replace the plunger sensor board by replacing the syringe carriage and retest.
Replace the injector logic board and retest.
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o) Incomplete Injection Error
O Red LED: 5 Flashes = Plunger not sensed at bottom of
ol movement during injection.

1. Remove the syringe from the injector and check it for stickiness and/or binding.

Replace if necessary.

2. Run the diagnostics mode for the plunger carrier. Replace plunger carrier and/or

syringe carriage if necessary.

8. Replace injector logic board and retest.

(@) Injector Memory Error
@) Red LED: 6 Flashes = Processor on injector board is
®) : malfunctioning.

1Tl

1. Verify that the injector processor (and the EPROM if present) is positioned properly

and seated in the PC hoard socket.

2. Replace the injector processor (and/or EPROM) if necessary.

8. Replace the injector logic board if necessary,
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Tray Not Connected

. ®  Tray cable not installed.
Red LED: On Steady m  Tray board or controller board

inoperable.

Tray Cable Not Installed

1. Verify that the tray cable is plugged into the controller module and the fastening screws
are seated.

2. Verify that the connection of the cable inside the tray is secure.

8. Check to see if the tray cable has opens or shorts.

Tray Board or Controller Board Inoperable

1. Verify that the tray board and controller board are properly installed in the controller
module and the connections are fully seated.

2. Replace the tray board and then the controller board if necessary.

B-12
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Vial Lost/Left in Gripper

_ s  Tray failed to deliver vinl.
Red LED: 2 Single Flashes »  Vial switch off when gripper is

empty.

(mm)

= Gripper dropped vial.

Tray Falled to Deliver Vial

1,
2.

If there is a vial in the gripper, remove it and return the vial to its position in the tray.

Check the “deliver to” location for the vial and verify that the location is empty and free
of obstructions. '

Engure that the tray is installed correctly on the mounting bracket.

Rerun the system to observe how the error may have occurred.

Vial Switch Off When Gripper Is Empty

1.

Remove the cover from the controller module and turn on the power. Make sure the
gripper is in the home position and the Z-LED is lit. Insert a bottle into the gripper and
check that the B-LED goes off. Remove the bottle and check that the B-LED goes on
again, If the B-LED is not lighting properly, continue.

Check the tray cable connection inside the bottom cover of the tray. Make sure the
connector is seated.

Remove the tray arm from the tray turret. Remove the tray arm covers and check the
gripper assembly. The lever should be holding a vial magnet and it should be aligned

"with the lower magnetic sensor on the sensor board. Press the gripper paddle. If the

vial magnet does not move away from the sensor, replace the gripper assembly.

Ensure that the connections on both the R-flax and the theta-flex cables are installed
properly. '

Replace the arm sensor board and retest.

Replace the tray board and retest.
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Gripper Dropped -Vlal

1. Remove any obstructions that may have dislodged the vial from the gripper during tray
arm movement,

2. Make sure sample vials meet HP specifications (see HP 76738 Operating Manual Appen-
dix A, Consumables). If the vials are too tall, the vial in the gripper may be dislodged by
the ones in the tray.

3. Check the gripper jaws for smooth spring action movement. If either gripper jaw does
not close properly, replace gripper assembly.

B-14
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Theta Axis Error
e | .
==——==—==  Rad LED: 3 Singls Flashes m  Tray rotation obstructed.
(mm) 2 0 ®  Theta-motor inoperable.
m  Theta-sensor inoperable,

Using diagnostic mode, determine if the tray arm is rotating properly. If the arm moves
smoothly or if the theta motor fails to stop when the arm does, suspect sensor failure.
Otherwise, check for obstructions or motor failure,

Tray Rotation Obstructed

1. Remove any obstructions from the tray which may keep the arm from moving in its full
rotation.

2, Slowly rotate the arm about its angular axis. It should move smoothly—do not force
the arm. The arm should move approximately 8356 degrees from one stop to the other.

8. Remove the tray turret from the base. Check the theta-motor gear and the turret
gear for missing or broken teeth. Replace the motor assembly and/or turret agsembly

as needed.
CAUTION

Irhpropnr mounting of turret assembly wlll damage the theta flex circult. See
figure E-8 for assembly instructions.

Theta Motor Inoperable

1. Remove the bottom cover and unplug the theta motor. Check the winding resistance
of the theta-motor. Replace motor if necessary.

2. Check the theta-motor gear for looseness. Replace the motor assembly if necessary.,

8. Make sure that the screws holding the motor in place are present and tight. If the
screws are loose, reposition the motor using the motor locating tool and tighten the
8CTews.

4. Verify the continuity of the tray cable lines which carry the theta-motor signals. Check
the connections of the tray cable to the tray board.

5. Replace the tray board if necessary.
B-15
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Theta Sensor Inoperable

1, Using the diagnostics mode, check the theta axis movement. Watch the T-LED on the
tray board. It should be lit for half of the rotation and off for the other half.

2. Check the theta-sensor connection at the termination board. Check the tray cable
connections at both ends.

3. Remove the tray turret from the base and replace the theta-sensor. . Before reassem-
bling, test the operation of the theta-sensor by interrupting the sensor with a thin
object.

4. Replace the tray board and retest.

B-16
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Radial Axig Error
% ] 8 Tray radial motion obstructed.
) Red LED: 4 Single Flashes R motor inoperable. _

s Radial sensor inoperable.

Using diagnostic mode, determine if the tray arm is moving forward and backward properly.
If the arm moves smoothly or if the R-motor fails to stop when the arm does, suspect sensor
failure; otherwise, check for obstructions or motor failure.

Tray Radial Motion Obstructed

1. Remove any objects that obstruct the movement of the tray arm.

2. Remove the cover from the controller module and turn the power on. Hold the arm in
the middle and gently move the arm in its radial axis to the full back (home) position.
Do not force the arm to move. The R-LED should be lit.

8. Check arm rods and bushings for binding. Replace if necessary.

4. Open tray base and remove the large R-drive gear. Move the arm radially—the arm
should move smoothly and freely.

5. Check the R-motor pinion gear and the arm rack for missing or broken teeth. Check
that the pinion is free to turn in the turret. Replace as needed.
R Motor Inoperable

1. Remove the bottom cover from the tray and unplug the radial motor, Check the
resistance of the motor windings. Replace the motor if any windings are open or
shorted.

2. Check the radial motor gear for looseness. Replace the motor if necessary.
3. Check the tray cable for continuity and proper connections.
4. Replace tray board and retest.
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Radial Sensor Inoperable

1.

Start the diagnostics mode. The R-LED on the tray board should be lit when the arm is
all the way back (home position).

Gently move the arm forward and check that the R-LED goes off,
Check the tray cable connections at both ends.

Remove the arm assembly and verify the presence and proper installation of the magnet
in the turret. Check the continuity of the sensor lines through the R-flex circuit. Check
the connection of the R-flex circuit to the theta-flex circuit on the turret.

With the arm removed, verify the continuity of the radial axis sensor’s lines through the
theta-flex circuit and the tray cable. Replace the tray cable or the theta-flex cable if
necessary.

Replace arm sensor board and retest.

Replace the tray board and retest.
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Gripper Axis Error

Gripper (Z) motion obstructed.
m  Z-motor inoperable.
®  Z-sensor inoperable.
m  Tray firmware incompatibility.

= Red LED: 5 Single Flaghes

Using the diagnostic mode, determine if the gripper is moving up and down properly. If the
gripper moves smoothly or if the Z-motor fails to stop when the gripper does, suspect sensor
failure; otherwise, check for obstructions or motor failure.

Gripper (Z) Motion Obstructed

1.

Remove the tray arm and the right arm cover and verify free movement of the gripper
and drive assembly by moving the drive belt manually.

Check the belt tensioner assembly to ensure that the Z-drive belt has adequate tension.
Check the gripper drive for obstructions.

Remove the belt from the drive pulley and verify that the gripper is able to move on the
gripper rod without sticking. Replace gripper rod and/or gripper assembly if necessary.

Z Motor Inoperable

1.

With the right half of the arm removed, run diagnostics. Watch the drive pulley on the
Z-motor for movement. The motion should be smooth until the gripper reaches the top
or the bottom of the stroke.

Check the connections for the Z-motor through the cables and reconnect or replace as
Necessary.

Check the Z-motor pulley for looseness. Replace the arm core/motor assembly if
necessary.

Replace the tray board and retest.
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Z Sensor Inoperable

1. Using diagnostic mode, run the Z-axis test and check for sensor operation. The Z-LED
should be on when the gripper is at the top of its movement.

2. Check the connections for the Z-axis sensor back through the flex circuits and tray
cable. Replace parts as needed. :

8. Using a known good magnet, verify that the sensor is operating. Check the gripper
assembly for the presence of a magnet. Replace the gripper assembly if necessary.

4. Replace the tray board and retest.

Tray Firmware Incompatibllity

1. Check Eprom on tray board. If the Eprom part number is 18504-80180 or less, than it
should be used with an 18596A tray. If the Eprom is 18594-80285 or greater, than it
should be used with an 18596B tray.

B-20




il o oy il B8 I S O et L
LTl _‘L“‘"

Tray Processor Error

Red LED: 6 Single Flashes ®  Tray board processor failure.

(mm) 0

Replace tray board’s processor.

Bottle Not Found

RedLED: 7Single Flashes | ® Tray gripper failed to pick up
sample bottle from injector.

(mm)

1. Check the injector for proper installation on the mounting bracket. The right front foot
pin should be inserted into the hole in the bracket disk. The other three injector feet
should be in contact with the mounting bracket.

2. Check the tray for proper installation. The tray locks on the tray mounting bracket
should be inserted into the tray base.

8. Check the standoffs connecting the tray bracket to the injector bracket. The “A” posi-
tions are for HP 5890A and HP 5700 GCs. The “B” positions are for the HP 5880A GC.

4. Make sure the sample vials meet HP specifications.

5. Make sure the needle support assembly has properly engaged the injector turret during
bottle pickup. If not, troubleshoot the injector for turret errors.

6. Run a sequence and watch the tray gripper as it attempts to retrieve a bottle from the
injector turret. The gripper should be aligned with the “neck” of the sample bottle. If
the gripper is misaligned with the bottle, troubleshoot the tray for the misaligned axis
(R, Z, or theta).

B-21
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Controller Errors

% Red LED: 2 Double Flashes

Replace the controller board.

% Red LED: 3 Double Flashes

Replace the controller board.

% Red LED: 4 Double Flaghas

1. Replace the controller board EPROM,
2, Replace the controller board.

B-22

Controller Processor Error

® Controller board processor
failure.

Controller RAM Error
= Controller board RAM failure.

Controller ROM Error
s Controller board ROM failure.
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Configuration Error

) m  Option boards not installed in
(mm) Red LED: 5 Double Hashés the correct position,

= Option board failure,

Option Boards Not Installed In the Correct Position

1. Check that all cables are connected properly.
2. Verify that all option boards are installed properly.

Option Board Fallure

1. Suspect INET or tray board failure. Replace if necessary.

B-23
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Miscellaneous Errors

Injector Controller Injector Processor Error

Red = On Red = Off = Processor on injector board

Yellow = On Green = On malfunctioning.

Green = On m 18-V supplies not available on injector
board. -

Processor on Injector Board Malfunctioning

1. Verify that the injector processor (and the EPROM if present) is positioned properly
and seated in the PC board socket.

2. Replace the injector processor (and/or EPROM) if necessary.

3. Replace the injector logic board if necessary,

18-V Supplies Not Avallable on Injector Board
1. Check for +18 V and ~18 V at the injector logic board.

2. Check the cable and connections. Replace cable if necessary.

B-24
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Injector Controller 18-Volt Bupply Error
Red = On Red = On ~ +18-V or -18-V supply inoperable on power
Yellow = On Green  Off supply board

Green = On
Check +18-V and -18-V fuses on power supply. Replace if necessary.
Unload the system by pulling out all the option boards plugged into the main power

supply board. If the +18 V and/or -18 V works, plug in one option board at a time to
determine the defective board. Replace it.

If system is not responding with all the boards pulled out, replace the main power
supply board.
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Injector

Red = Off
Yellow = Off
Green- = Off

B R
e : :

Controller

Red = Off
Green = Off

No Line Voltage Available

RN
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Power Supply Error

No line voltage available

+ 5-V supply on the main power

supply board inoperable

1. Check to ensure that bench power is available, power cord is plugged in, and power

switch is on.

2. Check the line fuse located inside the line module of controller. Replace fuse if

necessary.

3. Check that the cables are connected.

+5-V Supply on the Main Power Supply Board Inoperable

1. Check the power supply main board for the presence of +5 V.

2. Unload the system by pulling out all the option boards plugged in the main power
supply board. If the +5 V works, plug in one option board at a time to determine the
defective board. Replace it.

3. Replace the main board if necessary.
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HP-IB/Controller Board Errors

When a controller module containing an HP-IB/controller board is turned on, the HP-IB
board executes a self-test. If a problem is found, one of the following error messages will be
communicated through the controller's red LED;

Red LED Error Message )
2 flashes Defective RAM on HP-IB/controller board

3 flashes Defective ROM on HP-IB/controller board
4 flashes Defective RAM on bar code reader board
b flashes Defective ROM on bar code reader board
6 flashes Bar code reader cable not attached

7 flashes Bar code reader board set to test mode

Printed Error Messages

The following printed error messages may be sent to an INET integrator or ChemStation.
There is no corresponding flashing LED pattern,

Injector Communications Error--A communication error occurred between the injector
and the controller.

Tray Communications Error—A communication error occurred between the tray board
and the controller.

Injector Reset Error—The + 18-volt supply from the controller was interrupted.

Tray Reset Error—The + 18-volt supply from the controller was interrupted.
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Injector Operation

The HP 18593B Injector Module loads a syringe with a sample and injects the sample into
an HP gas chromatograph. The syringe and the sample vial are controlled by three key
assemblies: the syringe carriage, the plunger carrier, and the injector turret.

Syringe Carrlage Movement

The syringe carriage assembly moves the syringe up and down within the injector tower
(figure C-4). The syringe carriage is driven by the syringe motor (figure C-7). The syringe
motor i3 a two-phase stepper motor with bidirectional currents in each phase, In addition,
it is driven at two power levels. The high power level is used during the injection, when high
torque and fast operation are required. The low power level is used during all other move-
ments of the syringe.

For on-column injections, an on-column syringe must be used, and the on-column injection
parameter set to “yes.” During on-column injection, the syringe is inserted 19 mm deeper
into the injection port and at a much slower speed.

The needle support assembly is attached to the syringe carriage (figure C-4). It supports
the syringe needle when the needle enters a vial or the injection port. The needle support
assembly also stabilizes the injector turret whenever the tray module arm is loading or
removing sarmnple vials.

When the syringe needle exits a vial, the bottle stripper assembly prevents the needle from
lifting a vial out of the turret (figure C-8). The bottle stripper rides along the turret and
rotates away from the syringe needle during injection.

Syringe Carriage Homing

The home position of the syringe assembly is the full up position. The home position is
checked on power-up by sensing a magnet at the bottom rear of the syringe carriage using a
magnetic (hall effect) sensor located on the back plate (figure C-4). If the syringe carriage
magnet is not on the sensor, the assembly moves up a few motor steps, down a few motor
steps, and then up until the magnet is sensed. If the magnet was already on the sensor, the
syringe carriage will check its position by moving a few steps down and up. These move-
ments should be enough to turn the sensor off and then on again.

C-2




Plunger Carrler Movement

The plunger pulls sample material into the syringe, measures the volume, and forces it out
of the syringe. :

The plunger is held by the plunger carrier, which is mounted on the syringe carriage. The
plunger motor is a speed-controlled DC servomotor with tachometer feedback. With this
feedback, the motor is driven with whatever torque is necessary to achieve the desired speed
to drive the plunger. The plunger motor and tachometer are located at the top of the
syringe carriage assembly (figure C-4).

Depending on the injector parameters, the plunger will stop at one of five “steps” to meas-
ure injection volume. The five steps correspond to 10-50% of the syringe volume. During
sample and solvent washes, the plunger fills 80% of the syringe volume.

Plunger Carrier Homing

The plunger’s home position is the full down position and the magnet on the plunger carrier
assembly is sensed by the magnetic sensor on the sensor board (figure C-4). There is an
additional sensor at the full up position of the plunger.

Turret Movement

The injector turret contains five positions for holding sample vials and wash/waste bottles
(figure C-5). The turret is mounted directly on the turret motor. The turret motorisa
four-phase stepper motor, with two common leads that are tied to +12 V. A phase is ener-
gized by driving it low. The turret rotates the vials and bottles into the injector tower to
allow access by the syringe.

When operating with a tray, the turret rotates to a specific position for the tray gripper

to pick up or deliver sample vials. The syringe carriage then engages the needle support
assembly into the turret to prevent any turret rotation during vial pickup or delivery. After
receiving the sample vial, the needle support is raised and the injector turret rotates to start
the injection sequence.
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Turret Homing

The turret has a small magnet pressed into its lower, exterior surface. A magnetic sensor
mounted behind the turret senses this magnet to find the turret home position (figure C-7).
During homing, the turret motor rotates the turret until the magnet is sensed. The turret
motor then rotates the turret a few steps in both directions to determine the center of the
magnet.,

If the sampler system is operating without a tray and is using stand-alone control, a mag-
netic bottle ingert may be used to indicate the “last bottle” during a sequence. The turret
sensor also will home on this magnetic insert during its homing routines,

Safety Switches

There is a safety mechanism on the injector tower to protect the operator during injection.
When the plastic door covering the syringe assembly is opened, all motor movement in the
injector module is suspended. This is accomplished through a switch located inside the top
right corner of the door (figure C-6).

A second switch is used to determine if the injector is mounted correctly. The mounting
switch is located above the mounting sleeve and is closed by the mounting post when the
injector is seated on the mounting bracket (figure C-8).

Injector Electronics

All injector functions are controlled by a microprocessor on the injector main hoard

(figure C-9). All motors, sensors, and switches connect directly or indirectly to the injector
main board (figure C-1). The injector draws its power supplies from the controller module
through the injector cable. The cable is also used to transmit TTL and serial communica-
tion between the injector and the controller modules.
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Injector Errors

An error condition is indicated if the red LED on the front panel is lit or flashing. Errors
can be caused by:

= Objects obstruc_ting the movement of any injector mechanism,
= Sensors not tripped when expected.

= Safety door open.

= Injector installed improperly.

= Motor failed.

®  Wiring damaged.

Refer to Section B, “Troubleshooting”, to see a full list of error conditions and courses of
action. When the fault is corrected, clear the error by pressing the STOP button on the
injector. Then restart the sequence.

Cc-14
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Injector Dlagnostics

The Injector Diagnostic Mode allows the service engineer to observe the operation of
injector motors and sensors during the troubleshooting process.

The dlagnostic mode ovaerrides the door and mount safety switches. Be sure to
take the syringe out of the injector befare operating It in diagnostic mode. This
mode should only be used by a trained service technician.

Starting Diagnostics
1. Turn off the controller.,

2. Simultaneously press the STOP and START buttons on the front of the injector. Keep
pressing while you turn on the controller.

8. The Red LED should start flashing a double flash, indicating the first test in diagnostic
mode, :
LED Diagnostic Functions

Each of the LEDs on the front of the injector has a special function for each of the three
tests available in the diagnostic mode,

Test Red LED Yellow LED Groen LED

Syringe Canlage  Two flaghes On when gyringe motor is On when syringe carriage magnet s
energized detected by syringe carriage sensor

Turret Three Flashes On when turret motor Is On when turret or bottle insert
energlzed magnet Is detected by the turret

sensor

Plunger Four Hashes On when plunger motoris ~ On when plunger magnet is detected

energized by upper or lower plunger sensor.

Table C-1. Injector Diagnostic LEDs
C-15

B TEe T TR ERAR A e



O S ok, 1R TSRRE T

PR N e PR A Y A TS SN TR T TR

Syrlngo Carriage Test

1.

Press START on the front of the injector. The turret and syringe carriage will move to
their home positions. The syringe motor will remain energized for a few moments. The
green LED will light whenever the syringe carriage sensor detects the syringe carriage
magnet,

Press START to drive the syringe motor one step (2 phases energized).

Hold START down to run the syringe motor continuously. Wait gbout 10 seconds for a
response. Note the LEDs on the injector main board (figure C-11). They should light in
the following sequence:

L |

DS1 Ds2 D83 D84

ON OFF OFF ON
ON OFF ON OFF
OFF ON ON OFF

OFF ON OFF ON

4.

Table C-2. LED Pattern during Syringe Motor Movement

Press STOP to advance to the turret test.

Turret Test

1.

Press START. The turret will go through its homing routine. The motor remains ener-
gized for about 10 seconds. The green LED will light when the turret sensor detects the
turret magmet.

Press START again. The turret will rotate and home on the next magnet. If there is
no magnetic bottle insert, the turret will find the original magnet again.

Move the turret manually to verify the sensor trips when the magnet goes by.

Press STOP to advance to the plunger carrier test.

C-16
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Plunger Carrler Test

1. Press START. The plunger will go to the top of its movement while energizing the
solenoid to catch the plunger carrier at each stop on the way up. The plunger motor
then drives the plunger carrier to the bottom of its movement. The green LED will
light when the plunger carrier is at the top or bottom of its travel.

Note the LEDs on the injector main board. DSB8 lights when the processor is sending a
signal to the plunger motor drive to enable the plunger motor.

DS56 is on except when the plunger motor is stalled. The plunger motor stalls briefly at
the top and bottom of the plunger carrier travel and during the setting of the sample
volume.

2, Manually move the plunger carrier up and down and verify that each sensor trips when
the magnet moves by.

8. Press STOP to return to the syringe carriage test.
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Measuring Injector Alignment

Misalignment between key assemblies within the injector could cause errors and/or bend
syringe needles. The following tools can be used to determine if the injector is properly
aligned:

07673-20810 False Syringe
07673-20800 Turret Sleeve
07673-20820 Base Plug

These tools are part of the Alignment Tool Kit (HP part number 07678-60950).

Measuring Alignment Between the Syringe Carriage and the Turret

1. Remove the syringe and the needle support assembly from the syringe carriage.
2. Install the false syringe in the syringe carriage (figure C-10).
Remove the turret, swing out the bottle stripper and replace the turret.

Place a vial insert into the gecond turret position.

A

Place the turret sleeve i:fto the vial insert.

&

Rotate the turret sleeve under the false syringe.

7. Manually move the syringe carriage downward. The false syringe should slide cleanly
through the turret sleeve. If it does not, do the following:

®  Check the alignment tools for proper installation.

®  Check the syringe carriage, the injector turret, and the turret motor for proper
installation.

= Replace the syringe carriage and check alignment again. Repeat this process with
the injector turret and the injector back plate/base assembly if necessary.

c-18
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Measuring Alignment between the Syringe Carrlage and the Injector
Base ' '

1.
2.

Move the syringe carriage back up but keep the false syringe installed.
Remove the turret.
Remove the injector from the GC. Stand it on a flat surface.

Place the base plug into the injector base hole. The narrow portion of the plug should
face downward.

Manually move the syringe carriage downward. The false syringe should slide cleanly
through the base plug. If it does not, do the following:

m  Check the alignment tools for proper installation,
s Check the syringe carriage for proper installation.

= Replace the syringe carriage and check alignment again.
" Replace back plate/base assembly and check alignment again.
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Figure C-10. In;ltnlling injector alignment tools.
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Figure C-12. Injector sensor board (07673-60010) and
injector controls board (076'78-60035).
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Controller Module Description

The HP 18594B Controller Module houses most of the electronics for an HP 7678 Auto-
matic Sampler system and serves as an interface between the automatic sampler and other
analytical instruments.

The automatic sampler can be configured in several different ways. Depending upon the
configuration, the controller will have different option boards installed in it.

Each controller contains the power supply board (HP part number 18594-60125) which
provides the necessary voltages to operate the sampler modules. The power supply board
also provides a data bus for data communication between the option boards.

Depending upon the configuration of the automatic sampler, up to four boards may be
mounted on the power supply board. The slots are labeled TRAY, AUX, COMM, and
CONTROLLER (figure D-1).

Controller Slot

The following boards may be put into the CONTROLLER slot:

Standard Controller Coordinates the tray, the bar code reader, one or two injectors

(18594-60060) for INET, stand-alone, “loop,” or RS-282 control (see figure D-2).
(Rebuilt 18594-69060)
HP 5880A Interface Provides an interface specific for HP 6880A GC control. It
(18594-60050) provides two-way communication between the HP 5880A GC

' (or the HP 3388A Integrator) and the controller module (see

figure D-8).

HP-IB/Controller Allows HP.IB (IEEE-488) communications between the HP 7673
(18594-60110) and HP ChemStations or “A” series 8350 LAS. It also actsas a

(Rebuilt 18594-69110)  controller board for these specific configurations. For “A” series
8350 LAS control, an RS-232 board is required in the COMM slot.
The HP-IB/controller board does not support INET or stand-alone
control (see figure D-4).

D-2
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Communlcation Slot
The following boards may be put into the COMM slot:

HP-IL INET communication board. Although the hardware on this
(18594-60030) . board is INET compatible, the software to control it is on the
. controller board. Therefore, it can only function with a standard
controller board in the CONTROLLER slot.

TTL Provides remote and BCD information to the integrator. If the

(18594-60040) TTL board is in this slot, the injector should be in the front posi-
tion. It performs two distinct functions. The first function is the
external interface for the READY IN/OUT and START IN/OUT
signals. The second function provides a BCD bottle number to

external data handling devices.
RS-282 - Allows HP 7678 control through RS-282 communications. For
(18594-60080) more information see, the “RS-232-C Serial Interface Manual,”
HP part number 18594-90800.
Loop Allows an HP 3350A/8357A LAS system to send the next bottle
(18594-80090) number to the 7678. Valid bottle numbers with the tray module

are 01-00 (where “00” is read as “100") or for an injector-only
gystem, 01-03, Once a valid bottle number is sent to the HP 7678,
the sampler begins its tray and injection sequences.

Auxillary Slot

The following boards may be put into the AUX slot:

TTL Provides remote and BCD information to the integrators. If the

(18594-60040) TTL board is in this slot, then the injector should be in the rear
position,

Bar Code Reader Controls the bar code reader (BCR) module. It also acts as a

(18594-60100) TTL board, so it can replace a TTL board in this slot with no loss

(Rebuilt: 18594-69100) of functionality. The BCR board contains a bank of eight dip
switches to specify beeper operation, self-test mode, the position
of the BCR on the tray, and the bar code label type.-




Tray Slot

If there is a tray module, the tray board (185694-60075 or rebuilt 18594-69075) must be in
the TRAY slot to control tray operation, Also, when a tray board is installed, you must have
the tray cable installed.

The main functions of the tray board are reading the status of the three homing sensors and
the bottle sensor, driving the three stepper motors (Z, R, Theta) in the tray and communi-
cating with the controller board.
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Common Configurations

HP T6T3A #201
Siagle lejecter with Tray
IHET Control

e ¥

Tray
HP T673A 261
Staght injacier with Tray and Bar Codde Resder
INET Controf

S

|

Tray BCR n!sr Standard

Single Injector
Stand-afcne Controd

ITTTE

)

Figure D-1. Common controller module configurations.
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Control Signals

The control signals used between the controller and the injector are: .

READY OUT A logic high indicates injector readiness.

READY IN A logic high indicates system outside of the injector is ready.

START IN A negative going logic pulse tells the injector to start an injection
sequence.

START OUT The injector emits a negative going logic pulse at the time of
injection, intended to start the system GC and integrator.

SERIAL COMM A two-way serial communication link from the injector processor’s
UART.

All these signal lines are RS-232 compatible, and they are logically inverted. A logic high at
the injector is seen at the RS-232 line as -12 volts, and a logic low at the injector is seen at
the RS-282 line as + 12 volts.

Fuses

Fuses have been installed at several locations within the instrument for the protection of
major power circuits. 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 one-time surge; however, it is far more common that a component within the pro-
tected circuit has failed. When an open fuse is noticed, replace it. If the replacement blows,
sugpect a component failure,.

The following is a list of the fuses for the automatic sampler.

Reference Designator Fuse Type HP P/N
Power Supply Board F1, F2 15A 2110-0054
Line Module 100 line 3.0A (NTD) 2110-0003
120 line 2.5A (NTD) 2110-0083
220/240 fine 2A(TD) 2110-0303

Table D-1. Controller Module Fuses
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Power Supply Usages

The main board in the controller module provides various voltages to the option boards and
the sampler modules. The figure below shows where these voltages are used.

——————3= SYRINGE MOTOR CONTROL

POWER WHERE
SUPPLIES USED
: +5V
+OV —, - ALLTTL SIGNALS
: ALL LEDs
o +18V
1 — > SYRINGEMOTOR  RMOTOR BCRMOTOR
: PLUNGERMOTOR  Z MOTOR BCR SOLENOID
. PLUNGER SOLENOID  THETA MOTOR
o % e qurrer MoToR THETA SENSOR  SERIAL COMMUNICATIONS
- PLUNGER MOTOR CTLS R SENSOR
. 2 SENSOR
- AV
AN — - GYRINGE MOTOR
. PLUNGER MOTOR
| 2% . pLUNGER MOTOR CONTROL
, SERIAL COMMUNICATIONS
. 23V

Figure D-5. Power supply usages.
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Controller Replacement Parts

Y screw
0515-0010

SOREW
0515-1079

TRANSFORMER ASSEMBLY
18804-80550

POWER BUPPLY BOARD
; 18504-£0128
18504-89125(REBUILT)

OPTION BOARDS
H . “ T et S8OREW
............ o W 0515=1079

LINE FUSE
220/240 - 2110-0303
120 - 2110-0083

SHELL ASBEMBLY 1 e 110-0903
(INOLUDES QOVER) FUSE

a— HOLDER

% 2110-0886

@

ASSEMBLY

1850480840 03| TAGE
g‘é@f : 8ELEQTOR
9135-0248

18584-00118

Figure D-6. Controller module replacement parts.




Figure D-7. Controller main board (18594-60125).
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Figure D-10. HP 5880A interface board (18594-60050).
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Figure D-17. HP 5880A mainframe board (19321-60010).
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HP 5880A Diagnostic Mode

The interface provides two-way communication between the HP 5880A GC (or the
HP 3388A Integrator) and the HP 7673A controller module. The system consists of four
assemblies:

HP 5880A mainframe board Part No. 19321-60010
HP 18594B interface board Part No. 18594-60050
Cable (HP 5880A internal) Part No. 19821-60500
Cable (HP 5880A/HP 18594B) Part No. 19821-60510

On the HP 5880A end of the 19321-60010 mainframe board, the communication is done
over the standard MC5 (or MC2) bus. Communications between the HP 5880A control
board and the automatic sampler controller is encoded using +12V and -12V. '

The U44 code includes a system self-test program. The test covers the HP §880A main-
frame board, the cables, and the automatic sampler control board. For the purpose of this
test, the system is divided into 5 sections: .

HP 5880A communications
TRAY communications
INJ#1 communications
INJ#2 communications
PARALLEL communications

D-23
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Each section is tested in sequence. If the test of the first section is successful, the test pro-
gram proceeds with the second section, and so on. After the fifth section is tested success-
fully, the test LED (DS-1 on the control board) is turned ON for one second, and then the
complete test is repeated. If any of the sections fails the test, a corresponding light pattern
is displayed by the test LED and the failed section is tested again.

To get into the test mode, the following procedure needs to be followed.
1. Turn OFF power to both the HP 5880A and the HP 7673A instruments.

2, Move the “NORMAL / TEST” Jumper on the HP 5880A mainframe board to the
“TEST” position.

8. Set all switches of S1 on the HP 5880A interface board (HP part number 18594-60050)
to TST MODE.

4. Verify that the cable (HP part number 19321-60510) is connected properly between the
controller and the HP 5880A.,

5. Turn the HP 5880A power ON.

6. Check the test LED on the mainframe board for one of the flashing patterns listed
under “symptom” in Table D-2. Follow the corresponding “Action” instructions to
troubleshoot the failure.
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SYMPTOM ACTION

HP 5880A LED Signal: HP 5880A malnframe board (19321-60010)

1 88c ON and HP 5880A interface board (18594-60050)

1 sec OFF and cables batwsen them are all okay. Check Injector

1 sec ON and controller LEDs for problem indications. Trouble-
efc. shoot non-HP 7673A related aspects of the HP 5880A.

Means everything okay. No problem In HP 5880A/HP 7673A control circults.

SYMPTOM ACTION
HP 5880A LED Signal: Replace RP 5880A mainframe board
ON Continuously (HP part number 19321-60010)

Means defective microprocessor (8049) or associated components on the mainframe board.

SYMPTOM _ ACTION
HP 5880A LED Signal: 1. Replace HP 5880A mainframe board
. OFF Continuously (HP part number 19321-60010)

2. Replace HP 5880A ROM, RAM and processor boards,
Means defective communications between HP 5880A pracessor and the mainframe board.

SYMPTOM ACTION
HP 5880A LED Signal: 1. Replace HP 5880A mainframe board
1 SHORT FLASH (HP part number 19321-60010).

2. Replace HP 5880A ROM, RAM and processor boards.
Means defective communication between HP 5880A processor and the mainframe board (bad data).

SYMPTOM \ ACTION
HP 5880A LED Signal: 1. Replace HP 5880A mainframe board
2 SHORT FLASHES (HP part number 19321-60010).
2. Replace HP 5880A interface board
(HP part number 18594-60050)

3. Check interconnecting cables.

Means defective communication in the tray path between HP 5880A interface board and the HP 5880A
mainframe board.

Table D-2. HP 5880A Diagnostics Mode (continued next page)
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SYMPTOM ACTION
HP 5880A LED Signal: 1. Replace HP 5880A mainframe board
3 SHORT FLASHES (Part No. 19321-60010).

2. Replace HP 5880A interface board
(Part No. 18594-60050).
3. Check interconnecting cables.

Means defective communication in the Injector #1 path between HP 5880A interface board and the

HP 5880A mainframs board.
SYMPTOM _ ACTION
HP 5880A LED Signal: 1. Replace HP 5880A mainframe board
4 SHORT FLASHES. (Part No. 19321-60010)

2. Replace HP 5880A interface board
(Part No. 18594-60050).
3. Check interconnecting cables.

Means defective communication in the injector #2 path between HP 5880A interface board and the

HP 5880A mainframe board.
SYMPTOM ACTION '
HP 5880A LED Signal: 1. Replace HP 5880A mainframe board
5 SHORT FLASHES (Part No. 19321-60010).

2. Replace HP 5880A intertace board
3. Check interconnecting cables.

Means defective communication in the injector's parallel paths between HP 5880A interface board and the
HP 6880A mainframe board.

Table D-2, HP 5880A Diagnostics

Test pointé for all the key signals are provided throughout the board (resets, clocks, R/'W
strobes, inputs, and outputs). The “ALE” (Address Latch Enable) test point carries a signal
that is 1/15th of U44 clock frequency. This signal indicates the U44 is alive.
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Tray Operation

The HP 18596B Tray Module includes four tray quadrants that hold sample vials and a
robotic manipulator that moves the sample vials to and from the injector module and the
bar code reader module,

There are three axes of movement for the tray module:

1. The Gripper (Z) Axis represents the vertical movement of the gripper.’

2. The Radial (R) Axis represents the inward and outward movement of the arm.
3. 'The Angular (Theta) Axis represents the circular movement of the arm.

Gripper (Z) Axis Movement/Homing

The gripper picks up and releases the vials and moves up and down along the Gripper or
Z-axis. The gripper assembly (figure E~4) consists of the housing, the gripper jaws, a series
of levers, and magnets for bottle sensing and homing. When a bottle is in the gripper, it
pushes a lever that moves a small arm containing a magnet in the tray arm away from its
magnetic (hall effect) sensor. '

The Z-motor, is a stepper motor and is located in the arm. It drives the Z-belt which, in
turn, moves the gripper in the Z-axis.

The gripper's home position is a specific position at the top of the Z-axis. To find the home
position, the gripper is moved up until the Z-magnet is sensed by the magnetic sensor
mounted on the sensor board in the arm (figure E-1). It cortinues upward until the Z-home
magnet passes the sensor. It then moves back down to the center of the sensor which
becomes the home reference position. The gripper will then move up eight steps to position
the bottle magnet in front of the bottle sensor. It is only in this position that the gripper
can sense whether it is holding a bottle,

Radial (R) Axis Movement/Homing
The arm itself has two axes of movement, the radial (R) and the angular (theta).

The arm is driven in the R-axis by a stepper motor located in the tray base (figure E-6).
The motor has a pressed-on gear that meshes with a larger drive gear. The drive gear is
attached to a pinion which, in turn, meshes with the rack gear on the left arm cover,

The radial (R) home position is sensed when the arm is fully back. To find home, the arm
moves to the full back position until the R-magnet in the turret assembly (figure E-5) is
sensed by the R-sensor mounted at the bottom of the arm sensor board. It continues mov-
ing back in small steps to ensure it hits the fixed stop. It then moves small steps forward
and backward to find the edge of the'sensor. This position becomes the R-home position.
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Angular (Theta) Axis Movement/Homing

The rotational axis of the arm about the center.of the tray is called the angular (theta) axis.
The arm is driven on this axis by a stepper motor located in the tray base (figure E-6). The
motor rotates the turret directly through a circular gear rack molded into the tray turret.

The theta home position is determined by a photo-interrupter (emitter/collector pair) being
triggered by a plastic vane molded into the turret. The vane covers half of a full rotation of
the turret; thus, the interrupter is on for half a revolution and off for half a revolution. Dur-
ing homing, the turret rotates until a change of state (on/off) is sensed. The direction of
rotation is then reversed and the turret rotates a fixed number of steps. The direction is
reversed again and the turret rotates one small step at a time until the edge of the vane is
sensed. This position becomes the theta-home position.

Tray Quadrants

The tray has four removable quadrants, each of which accommodates 25 sample vials.
Quadrants can be temperature controlled through the use of a circulating water bath. See
the HP 7673 Automatic Sampler Operating Manual for temperature and inlet pressure
specifications.

Tray Electronics

The tray module is controlled by the tray board located in the controller module. The signal
paths for the tray sensors and motors travel through the tray cable and two flex circuits,
The theta-flex circuit rotates within the tray turret. The R-flex circuit moves within the
arm in the R-axis (figure E-1).
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Figure E-1. Tray module block diagram.
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Vial Movement Sequence

Start
Operation

Homing
Routine

Vial Check

Pick up
a Vial

Deliver the
Vial to the
Injector

Finish

The sequence starts when the START button on the front panel is pressed,
or via remote signal from an external controller such as INET.

The arm finds its home position for the Z-axis, the R-axis, and the theta-
axis.

If this is a start-up after & sequence interruption, the tray arm checks for
the presence of a sample vial in the gripper, the injector turret, and the bar
code reader (if installed). If a vial is found, it is returned to its proper posi-
tion in the tray. The arm then returns to the home position to begin the
sequence.

The arm moves on the R-axis to the center row and then rotates on the
theta-axis to the proper angular position. It next moves on the R-axis to
align with the vial. The gripper moves down to the proper height and
rotates to grip the vial's neck. The arm makes small radial adjustments
during pickup to optimize alignment with the vial. The gripper moves up to
the Z-home position to confirm the presence of a vial.

The arm moves to the middle row on the R-axis then rotates on the theta-
axis to align radially with the injector. It moves on the R-axis to the turret
location then rotates on the theta-axis slightly to move the vial over the
sample position in the injector turret. The gripper lowers the vial into the
turret, helped by the cone shape of the sample position. The gripper rotates
to disengage the vial, while the injector turret is stabilized by the needle
support assembly. The motions are then reversed to return the arm to the
home position,

All tray module movement is completed before the Injector Module is
activated.
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Figure E-2. HP 18596B Tray Module.
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Orlentation of R-Flex
under Arm Assombly
Arm Assembly
18596-8085%

When unplugging flex circult,
be carelul
or ¢lroult will tear.
Do not pull on ¢irguit.

Toe Manifold
SNR 100361
Tray Vial Quadrants
Screw ' (Setol 4)
_0515-0888 Rod Holding Plate 18608-40018

18508-0008%

Figure E-3. Removing the tray arm assembly.
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Left Arm Halt
18596-40045

R-Flex Cireult
18596-60038

Sensor Board

18596-60035
Arm Core/Motor
Assy
18%66-60903
Scrow 60 Tooth Gear
0515-0866  18596-40215
Right Arm Half
18596-40055

Smooth Pulley
18350-40108

Belt Tenslon Assy
18598-80875

1800-0803

C-Clip
0s10-1276

o~

Z-Rod
18596-20003

Gripper Assy
w/Rod
18896-80885

C-Clips
0510-1276

Screw
0515-0897

8Screw
0515-0988
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Figure E-4. Tray arm assembly (18596-60855).
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Do not remove bushings from turret
assembly or the arm will become
mishligned. 1
Rack Pinlon Assy /
10696-60845 Turret Assambly
18996-60515
Radial Axis Homing Magnst

a (includes Bushings)
?
!

Connactor from Theta-Flex Azsembly

Rod/Arm
18%86-20500

\ C-Ring

0510-1276

Figure E-5. Tray turret.
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Tray Cable Cover
Serow ,..ﬁ::fﬁ————"/ 1859640235
0515-0888 ~—
— Borew
) Tray Cable 'A/ 0515-088¢
185486-
96-60715 Bottom Cover
18596-20745
R-drive Gear
18598-40181
; Comp Spring
Cotter Pin f
1480-0658 W 14802130
Cup Washer
18390-40285
Screw
Screw 0515-0826
0515-1623 R-motor Assembly
18598-80600
Theta-Motor Assembly
18586-60508 |
CAUTION
Use Installation tools
in service kit. Tray Termination Board
Sorew 18596-8007%
os1s-0888 —— > Theta-Sensor
18596-80830
Drain
18596-40240
0-ring
0905-05683
Tray Base
18596-60675

Fig;.lre E-6. Tray base.
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$nap Ring
Thrust Washer 0510-0244
1410-1229 \
Eyelet Coll Spring
X 1460-2110 Tray Base Assembly
0361-0014 18506-80875

Screw

0624-08668 ™3

CAUTION

Orientation of theta-flex
sxtremely Important!
This should only be assembled
" by trained service parsonnel,
(see assembly figurs E-8.)

Turret Vane for
Sensing Thata Position

Turret
108596-8051%

Theta-Sensor
183958-60630

Sensor round hols fits on peg.
Oval hole I3 for sorew.

~®t— Flat Hoad Screw

05615-0077

Theta-Flex Cover
18596-40170

Theta-Flex Assembly
18596-60040

ngure E-7. Tray base/turret.

E-11

g A
" ¢




Theta-Flex Assembly Procedures

' E
1 J1 Connector (r@
Turn the turret so that the J1
cannector is on the left.

Unwind the theta-flex 3/4 of a
turn. :

Turn the tray base so that the
drain hole Is at the front.

Thread the J2 connector through
the tray base.

Draln Hole -uf—— J2 Connector

3

Place the square tab of the theta-
flex within the ridges Inside the
base.

Figure E-8. Theta-flex assembly procedures.
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Tray Errors

If the red LED on the front panel of the controller is lit or flashing, an error condition is
indicated. Errors can be caused by:

Objects obstructing the movement of the arm or gripper.
Sensors not being tripped when expected.

The tray cable not plugged in when the tray board is installed.
Motor failure,

Damaged wiring or flex circuits.

Refer to Section B, “Troubleshooting,” to see a full list of error conditions and courses of
action, When the fault is corrected, press the STOP button on the injector to clear the
error. Then restart the sequence.

E-13
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Tray Diagnostics

The Tray Diagnostics Mode allows the service engineer to observe the operation of tray
motors and sensors during the troubleshooting process.

Follow these steps to take the Tray Module through its Diagnostic tests.
1. Turn the controller off.

2. Move the jumper on the tray board (figure D-12) to the TEST position. Note the four
yellow LEDs (R,Z,T,B) on the tray board.

3. Turn the controller on. The tray automatically starts the diagnostic tests.

4. Setup—The gripper moves to the home position (full up) and the Z-LED lights. The B
(Bottle Sensor) LED will also light. The B LED is lit only when the gripper is
empty and the gripper is in the home position.

5. R-Cycle—The arm moves to the R-home position (full back) and the R-LED lights,
The arm moves one full cycle (out and back) and the R-LED lights again at home.

6. Theta Cycle—Thse arm moves out to the center row and rotates counterclockwise to
the stop pin on the theta-axis, then reverses direction and rotates clockwise, again to
the stop pin. The T-LED lights for half of the revolution and is off for half the revolu-
tion. The arm then rotates back to the theta home position. The T-LED remains lit
throughout the other tests.

7. Z-Cycle—The arm moves forward on the R-axis beyond the edge of the tray. The grip-
per moves one full cycle (down and up). The Z-LED lights at the top (home position) of
the cycle.

The tray repeats this pattern until the controller is turned off. To keep the tray in the same
axis test, ingert a vial into the gripper during the desired test. The tray continues to cycle
through the selected axis until the vial is removed or the power is turned off. Note that
the B-LED is not lit while there is a vial in the gripper.

E-14
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Printed Circuit Board Component Overlays

~=— 18596-80075

O

oA}

J2

<4

B I 18596-6003%
Ul
—_ o o

—

J4 ON REVERSE 8IDE

Figure E-9. Tray termination board (18596-60075) and
* arm sensor board (18596-60035).




Tray Plnout Dlagrams

TRAY TRAY
CABLE JERMINATION BD. WINDING
C -1 RESISTANCE
1, 14— GND — 1,2 2 S 02 BROWN
2,18 — +12v — 3,4 p
3 — RHOME —| & 5
4 |—-© HOME—] 7 5
5 |—© SENSE— 9 R B
6 — 2 — N 1
7 P~ 208 — 13 7
8 — 201 —| 18 H
® — Ro1 —| ¥ - WINDING
10 — R4 — 19 2 RESISTANCE
" e¢c — A 1
R — e2 — 28 | N 3
VI— o4 — 25 5
16 — oNp —| ¢ “ o,
17 |— ZHOME —] 8
18 — BOTILE — 10 4
19 — 204 — 12 o
20 — 202 — 4 T
2} L :oi ] }: -1" © SENSE _ BLACK
23 — Rpo3 ~—{ 20 1 HEIL__DI ©
46 | | © HOME  WHITE | | opmicaL
% — on — 2 2™ 5ND GREEN ] | SENSOR
25 o0 — 24 3
] '
r T - A WINDING
" ARM SENSOR B REBISTANCE
& R | ;
' FLEX FLEX )
1 3| 3 3 5l
X ;—4 5 T|s 2 1]
b mm :
6 1] 31
. at— o o 2% g :
2 s—2 2
10— 4| 4 4
gl ¢ 86—
5 —{10[10 10 7 4 J
T T 1 For vl
| ) P O

Figure E-10. Tray pinout diagram.
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Bar Code Reader Module
m

The next revision of the Bar Code Reader Service Manual will be in this smaller format.
The current revision is available as HP part number 18587-90120.
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Cable Diagrams

Sectlon G—Contents

Remote Cables .........civriinriniiiiiieiinerinrnnrnnnnennnnens G-2
HP 8896A (03396-60550) .. uvvvvivinenneinsiinensnuansenannss G-2
HP 8392A/3393A (18594-60500) .......ccvvivvinrnnnenenrnnenss G-3
HP 5890A (18594-60570) ....0vvviriirnrnteensnnrennsnasssans G-4
HP 5890A/8390A (18894-60890) ......coviiiiinnienrennennnnen G-5
HP 5700A Series/8390A (18594-80600) .......ovvvvrnnnnrnennas G-6
HP 5890A/18652A (18594-80610) ......cciviiriiinnvnnnannnnss G-7
HP §700A Series/18652A (185604-60620) .......... e eeieaeaaa G-8
HP 5700A Series (18594-606880) .......cvvvverneenvrinnensnnss G-9
HP 5890A/35900A/B/C (36900-60820) .........coiiiiernesrnas G-10

BOD Cablog . .vvvriiriirinrsrtssnennenacseonsesssnosensansnns G-11
HP 3396A (033968-606680) .....ccvvvivverensnnssnsnnrnnnsanes G-11
HP 8392A/3393A (18594-60510) ........c0vvtieinveninnennenenn G-12
General Purpose (18594-60520) . .....cvivviriirnrnrnnnnnrnens G-13
Nelson (19164-60550) « . vvovrrrrervrnnerrnsransnnrnranenrnns G-14
HP 85900C (85900-60850) ......ccovvvrvennnrans Cierereneanes G-15

Instrument Cables ......ovvnerenvrrnnennnnnsrrnncnararonenrans G-16
Injector Cable (07673-60848) ........ccovvririinrrrennrarnnens G-18
Tray Cable (18596-60715) ........cvvvvverevenrnnereronences G-17

HP 5880A Control Cable (18821-60510) ...........covvvvuvnnn, G-18
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PIN# SIGNAL NAME WIRE COLOR
1 | STARTIN ORANGE
2 | GROUND BLACK
3 | JMPRTOM BLUE
4 | JMPRTO# BLUE
§ | READY OUT RED
6" | JMPRTO#MO BROWN
7 | STARTQUTH GREEN
3 | GROUND BROWN
9

10 | JMPRTO#E BROWN

Ll

12 | READY N WHITE

HP 3308A END

PIN#| 8IGNAL NAME WIRE COLOR
1 |8TARTOUTO BLACK
3 |STARTIN QREEN
5 [READYIN RED
9 |GROUND BROWN
13 |STARTOUT1 ORANGE
14 |READY OUT WHITE
15 | GROUND DRAIN

Figure G-1. Rem‘ote cable, HP 3396A (03396-60550).
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HP 7673A END

HP 3382/93 END

PIN#| SIGNAL NAME WIRE COLOR
1 | STARTIN2 ORANGE
2 | BTARTIN1 BLACK
3 | UNUSED BLUE
4 | GROUND BLUE
5 | READY OUT RED
6 ( JMPRTO#10 BROWN
7 | STARTOUT1 GREEN
8 | STARTOUTO BROWN
9

10 | JMPRTO#8 BROWN

1

12 | READYIN WHITE

PIN#| SIGNAL NAME WIRE COLOR
5 |GROUND DRAIN
8 |STARTOUT1 BLACK
3 |GROUND/START IN 0| BROWN
10 |READYIN RED
2 |[STARTOUT2 ORANGE
11 |STARTIN GREEN
9 |READY OUT WHITE

Figure G-2. Remote cable, HP 3392A/3393A (18594-60500).
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HP 7613A END

NOTE:

HP §830A END

il
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Spads lug connection must be atteched
to ground at the HP 7673A for proper

oparation.
PIN#| SIGNAL NAME WIRE COLOR
1 STARTIN ORANGE
2 | GROUND BLACK
3 | JIMPRTOM BLUE
4 | JMPRTO#3 BLUE
5 | READYOUT 1
6 | JMPRTO#0 BROWN
7 1| STARTOUT1 GREEN
8 | STARTQUTO BROWN
9 | READYOUT1
10 . | JMPRTO#S BROWN
" GROUND
12 | READY N WHITE

PIN#| SIGNAL NAME WIRE COLOR
1 | STARTIN GREEN
2 | GROUND BROWN
3 | JMPRTOM BLUE
4 | JMPRTOM BLUE
§ | READY OUT 1 WHITE
8 | JIMPRTO#O BROWN
7 | STARTOUT1 ORANGE
8 | STARTOUTO BLACK
¢ | READYOUT1

10 | JMPRTOMS BROWN

11 | GROUND

12 | READYIN

Figure G-3. Remote cable, HP 5890A (18594-60570),
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PIN#| SIGNAL NAME WIRE COLOR
1 | STARTIN ORANGE
o2 | GROUND BLACK
3 | JMPRTOM BLUE
4 | JMPRTO#S - BLUE
8 | READY QUT1
¢ | JIMPRTOMO BROWN
7 | STARTOUT 1 GREEN
8 | STARTQUTO BROWN
9 | READYOUT1

10 | JMPRTO#8 BROWN

11 | GROUND

12 | READYIN WHITE

HP 7673A END

1l 1
E2=

PIN#| SIGNAL NAME WIRE COLOR
1 | STARTIN BLUE
2 | GROUND RED
3 | JMPRTO# BLUE
4 | IMPRYOM BLUE
5 | READYOUTT - WHITE
8 | JMPRTO#O BROWN
7 | STARTOUT1 ORANGE
8 | BIARTOUTO BLACK
9 | READY OUT1
10 | JIMPRTO# BROWN
11 | GROUND
12 | READYIN
HP 6800A END

2
HP 3390A END

PIN#| SIGNAL NAME WIRE COLOR
1 | STARTOUT BLUE
2 | STARTIN1 GREEN
4 | GROUND RED
7 | STARTINO BROWN

Figure G-4. “Y” remote cable, HP 5880A/3380A (185984-60590),

G-b
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PIN#

SIGNAL NAME

WIRE COLOR

N =

STARTIN 2
GROUND
UNUSED
GROUND
READY OUT 1
READY QUT 0
START OUT 1

START QUT 0
READY OUT 1
STARTOUT 0
GROUND
READY IN

BROWN

ORANGE

BLACK

DRAIN
RED

HP 7673A END

PIN#| SIGNAL NAME WIRE COLOR
A | READY OUT 1 RED
E | READY OUTO BROWN
E | STARTINO BROWN
E | STARTIN1 GREEN
HP BTXX END

o
- ——4
O, — D:D @4
2
HP 3380A END
PIN#| SIGNAL NAME WIRE COLOR
1 STARTOUTO BROWN
2 | STARTINO BLACK
4 | STARTOUT1 GREEN
7 | STARTIN1 ORANGE

G-8

Figure G-5. “Y” remote ct;ble. HP 5700A Series/3390A (18594-60600).
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$pade lug connection must be attached
to ground at the HP 7873A for proper

operation.

PIN#] SIGNAL NAME WIRE COLOR PIN#| SIGNAL NAME WIRE COLOR
1 | STARTIN ORANGE 1 | STARTIN BLUE
2 | GROUND BLACK 2 | GROUND RED
3 | JMPRTO# BLUE 3 | IMPRTO# BLUE
4 | JMPRTO#3 BLUE 4 | JMPRTO# BLUE
§ | READYOUT1 § | READYOUT1 . WHITE
8 | JMPRTO#10 BROWN ¢ | JMPRTOMO BROWN
7 | STARTOUT1 GREEN 7 | STARTOUT1 ORANGE
8 | EIARTOUTO BROWN 8 | STARTOUTO BLACK
o | READYQUT1 9 | READYOUT1
10 | JMPRTO A4S BROWN 10 | JMPRTO# BROWN
11 | GROUND 11 | GROUND
12 | READYIN WHITE 12 | READYIN
HP 7672A END HP 8890A END

HP 18552A END
PIN#| SIGNAL NAME WIRE COLOR
8 | STARTOUT1 GREEN
B8 | STARTIN BLUE
c | STARTOUTO BROWN
¢ | GROUND RED

Figure G-6. “Y” remote cable, HP 5890A/18652A (18594-60610).

Q-7




PIN#| SIGNAL NAME | WIRE COLOR
1 | STARTIN1 GREEN
2 | GROUND BROWN
3 BLUE
5 | READY OUT 1 GRAY
s VIOLET
7 | STARTOUT 1 ORANGE PIN#| BIGNAL NAME WIRE COLOR
8 | STARTQUTO BLACK B | STARTIN1 ORANGE
9 | READY OUTY YELLOW A | ReaDY OUT RED
11 | DRAIN E | GROUND BROWN
12 | READY IN RED E | STARTINO BLACK
HP 8TXX END
_________ RN
/
HP 7673 END e
—— -
o E
’ ~—] = i
/ ] < |
\ —
\ ety
\ - :
- == Fio Ha £
v
| HP 180524 END
PIN#] SIGNAL NAME WIRE COLOR
¢ | GROUND BROWN
8 | STARTIN ORANGE

Figure G-7. “Y"” remote cal;le, HP 5700A Series/18652A (18594-80620).
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HP 7673A END

HP B7XX END

o

F &S

PIN#| SIGNAL NAME WIRE COLOR PIN#] SIGNAL NAME WIRE COLOR
2 | GROUND/STARTIN| BROWN A |READY OUT RED
7 | STARTOUT1 ORANGE E |8VARTOUT BROWN
8 | STARTOUTO BLACK E |STARTINO BLACK

11 | GROUND . DRAIN B |STARTIN ORANGE

12 | READYIN RED

Figure G-8. Remote cable, HP 5700A Series (18594-60630).

G-9




Ao, SRR AT N e R
B S i S

Rt 40, Ly 5ot satant
e

RO St h-d"ﬂ«ﬂ A SRR T N

HP 7673 END

SIGNAL NAME WIRE COLOR
1 { STARTIN ORANGE
2 | GROUND BLACK
3 | JMPRTO#M BLUE
4 | JMPRTO BLUE
5 | READY OUT1
6 | JMPRTO#D BROWN
7 | STARTOUT1 GREEN
8 | SIARTOUTO BROWN
9 | READY OUT1
10 | JMPRTO# BROWN
11 | GROUND
12 | READYIN WHITE
HP 5890 END
PIN#|- SIGNALNAME | WIRE COLOR
1 | STARTIN BLUE
2 | GROUND RED
3 | JMPRTOM BLUE
4 | JMPRTO# BLUE
§ | READYOUT1 WHITE
6 | JMPRTO#10 BROWN
T | STARTOUT1 ORANGE
8 | SIARTOUTO BLACK
9 | READY OUT1
10 | JMPRTO#% BROWN
11 | GROUND
12 | READYIN

PIN#| SIGNALNAME | WIRE COLOR
1 | GROUND BROWN/RED
5 | BUTTON YO GREEN/BLUE
¢ |Pon ORANGE
7 WHITE/BLACK

G-10

Figure G-9. “Y” remote ca‘ble, HP 5890A/35900A/B (35900-60820).
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BCD Cables

HP 7673A END
B -

HP 3388A END

T3

PIN#| SIGNAL NAME WIRE COLOR PIN#| SIGNALNAME | WIRE COLOR
1 BCO & GREEN 1 BCO 5 GREEN
2 8coz7 VIOLET 2 BCD 7 VIOLET
3 BCD® BLUE 3 BCD @ BLUE
4 BCD 4 YELLOW 4 BCD 4 YELLOW
5 BeD O BLACK 8§ { BCDO BLACK
6 BCD 3 ORANGE 6 BCD 3 ORANGE
1 BCD 2 RED 7 BCD 2 RED
8 BCD 1 BROWN 8 BCD 1 BROWN
9 GROUND GRAY 9 GROUND GRAY

Figure G-10. BCD cable, HP 3396A (03396-60560).




HP 7673A END \ HP 3392/3393A END
il 12
[ @ 1000480810 —— ——S:EK Dj | @
1] : 1
PIN#|  SIGNAL NAME WIRE COLOR PIN#| SIGNAL NAME WIRE COLOR
& BCOO BLACK 7 8L1 BLACK
] BCD 1 BROWN 4 8L2 BROWN
17 BCD 2 RED 12 - 8L4 RED
6 BCD 3 ORANGE ] sLe ORANGE
4 BCD 4 YELLOW L] 8M1 YELLOW
1 BCD & GREEN 10 8M2 GREEN
3 BCD 6 BLUE 3 SM4 BLUE
2 BCD 7 VIOLET 1 SMa VIOLET
] GROUND GRAY 1 GROUND GRAY

Figure G-11. BCD c‘abla. HP 3392A/3393A (185954-60510).
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HP 7873A END

T
IN
[JJE]M ==

PIN#| SIGNAL NAME WIRE COLOR
1 BCD G GREEN
2 BCD 7 VIOLEY
3 BCD & BLUE
4 BCD 4 YELLOW
5 BCD O BLACK
] BCD 3 ORANGE
1 BCD 2 RED
8 BCD 1 BROWN
9 GROUND GRAY

15 +3VDC | WHITE

Figure G-12. BCD cable, general purpose (18394-60520).
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HP 7673A END NELSON END

n
‘ _T] k2
g - .
[ @ [T wiscooso ] % T -
-“ . ] 1
PIN#| SIGNAL NAME | WIRE COLOR PIN#| SIGNALNAME | WIRE COLOR
] BCD 0 BLACK 1 BCD O BLACK
8 BCD 1 BROWN 2 BCD 1 BROWN
7 BCD 2 RED 3 BCD 2 RED
] BCD 3 ORANGE 4 BCD 3 ORANGE
4 BCD 4 YELLOW 5 BCD 4 YELLOW
1 BCD 5 GREEN 6 BCD & GREEN
3 BCD 6 BLUE 7 BCD 6 BLUE
2 BCD 7 VIOLET 8 BCD 7 VIOLET
9 GROUND GRAY 27 GROUND GRAY

Vet

Figure G-13. BCD cable, Nelson (19164-60550).
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HP 7673 END
PIN#| SIGNAL NAME WIRE COLOR
1 BCDG GREEN
2 BCD? VIOLET
3 BCD6 BLUE
4 BCD4 YELLOW
5 BCDO BLACK
8 BCD3 ORANGE
1 BCb2 RED
8 BCD1 BROWN
9 GROUND GRAY
NC N/C WHITE

HP 35900C END

PIN#| SIGNAL NAME WIRE COLOR
1 GROUND GRAY
2 BGDO BLACK
3 BCD1 BROWN
4 BCD2 RED
5 BCO3 ORANGE
6 BC07 VIOLET
7 BCDS GREEN
8 BCD6 BLUE
2 BCD4 YELLOW
N N/C WHITE

Figure G-14.” BCD cable, HP 35800C (35900-60850).
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CONTROLLER END INJECTOR MAIN BOARD END
PIN#| SIGNAL NAME WIRE COLOR PIN#| SIGNAL NAME WIRE COLOR
1 GROUND BLACK 1 GROUND BLACK
2 +5V SUPPLY WHITE 2 +6V SUPPLY WHITE
3 +18 V SUPPLY BROWN 3 +18 V BUPPLY BROWN
4 +18V SUPPLY WHITE 4 +18 V SUPPLY WHITE
6§ | 18V GROUND RED & 18 VGROUND RED
] 18 V GROUND WHITE 6 18 V GROUND WHITE
7 ~18 V SUPPLY ORANGE 7 ~18 V SUPPLY ORANGE
8 ~18 V SUPPLY WHITE 8 -18 V SUPPLY WHITE
9 POP YELLOW 9 POP YELLOW
10 POP WHITE 10 POP WHITE
1" SERIAL COMM oUT GREEN 1" SERIAL COMM OUT GREEN
12 SERIAL COMM OUT WHITE 12 SERIAL COMM OUT WHITE
12 5V GROUND BLUE 13 &V GROUND BLUE
14 STARTIN WHITE 14 STARTIN WHITE
18 5V GROUND VIOLET 15 & V GROUND VIOLET
16 START QUT WHITE 16 START QUT WHITE
17 | 5V GROUND GRAY 17 | 8§V GROUND GRAY
18 READY IN WHITE 18 READY IN WHITE
19 5V GROUND BLACK 19 8V GROUND BLACK
20 READY QUT BROWN 20 READY OUT BROWN

G-18

Figure G-15. Injector cable (07673-60645).
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PINM SIGNAL NAME

b ok ek anh wh oh ok mh b b

NN
[ -]

GROUND

+12 V 8UPPLY
R-HOME
THETA-HOME
THETA-SENSE
Z-MOTOR COMMON
Z-MOTOR 03
Z-MOTOR 01
R-MOTOR 02
R-MOTOR 04
THETA-MOTOR
THETA-MOTOR 02
THETA-MOTOR 04
GROUND

+12V SUPPLY
INTERLOCK
Z-HOME

BOTTLE S8ENSOR
Z-MOTOR 04
Z-MOTOR 02
R-MOTOR COMMON
R-MOTOR 01
R-MOTOR 03
THETA-MOTOR 01
THETA-MOTOR 03

PINH SIGNAL NAME

1 GROUND

2 | GROUND

3 +12V SUPPLY
4 +12V BUPPLY

8 | R-HOME

6 { GROUND

7 | THETA-HOME

8 | Z-HOME

9 | THETA-SENSE
10 | BOTTLE S8ENSOR
" Z-MOTOR COMMON
12 | Z-MOTOR 04
13 | Z-MOTOR 03
14 | Z-MOTOR 02
15 | Z-MOTOR 01
16 | R-MOTOR COMMON
17 | R-MOTOR 02
18 | R-MOTORO1
19 | R-MOTOR 04
20 | R-MOTOR 03
2 THETA-MOTOR COMMON
22 | THETA-MOTOR 01
23 | THETA-MOTOR 02
24 | THETA-MOTOR 03
26 | THETA-MOTOR 04

Figure 3-16, Tray cable (18596-60715).
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PIN#| SIGNAL NAME WIRE COLOR

1 GROUND BROWN

2 QROUND RED

3 THAY XMIT ORANGE

4 INJ 1 XMIT YELLOW

§ 8YS READY 2 GREEN

6 INJ 1 ROV BLUE

7 INJ READY 1 VIOLET

8 INJ READY 2 GRAY

9 GROUND WHITE
10 GROUND BLACK
1" GROUND WRITE/BROWN
12 INJ 2 XMIT WHITE/RED
13 8Y8 READY 1 WHITE/ORANGE
14 INJ 2 RCV WHITE/YELLOW
15 TRAY RCY WHITE/BLACK

—(_ &
PIN#| SIGNAL NAME WIRE COLOR
1 GROUND BROWN
2 GROUND RED
3 TRAY XMIT ORANGE
4 INJ 1 XMIT YELLOW
5 8Y8 READY 2 GREEN
6 INJ 1 RCV BLUE
7 INJ READY 1 VIOLET
8 INJ READY 2 QRAY
9 BGROUND WHITE
10 GROUND BLACK
" GROUND WHITE/BROWN
12 INJ 2 XMIT WHITE/RED
1 8YS READY 1 WHITE/ORANGE
14 INJ 2 RCV WHITE/YELLOW
15 TRAY RCV WHITE/BLACK

Figure G-17. HP 5880A control cable (19321-60510).
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/22sALES and SUPPORT OFFICES
Arranged alphabetically by country

HEADQUARTERS OFFICES
If there Is no sales offlce listed for your area,
contaot one of these headquarters offloes:

AFRICA AND

MIDDLE EAST
Hawilatt-Packard 8.A.,
Bouth East Burope Sales

M.gdlt EnspiAle
S e,

cn-o-rﬂ? Nu;rln 1,
Geneva, Switzeriand

talex: 46‘; mq‘l °1h2
far 1625, 3 5% 3
ASBIA

goowlott-Plnklrd Mln Ltd.

Bond Canter West Tower

.l B~
Telex: TO783 HPA HX
Cable: HEWPACK
Fax: m&wv

CANADA
Ll-hwhtt-Paoknrd {Canada)

'y Orive
MlsslmA'mAy. Ontarlo
Tol: (418) 678-0430
Tolax 08 Fabae

EASTERN EUROPE
Hawlett-Packard
Ges.m.b.h.

hlnglq e

A-1222 VIEEINA Austria
Tolox 212& g HEPA A

NORTHERN FUROPE
Hewlett-Packard 8.A.
v.D. Iaan 241

O,
ety
ol; 20 E4TOWO
wlox: 18010 hpner

SOUTHEAST

EUROPE
l-hwlott-Pnokud 8.A,

1215 Cointrin. GENEVA
gu{ltz?rllnd“ 98 61

ol
Telax: 0%%&25 hB
Mail Address: P.O. Box
CH-1217 In 1,
QENEVA trecland

UNITED KINGDOM
Hewlett-Paokard Ltd,
Nine Mile Ride
WOKINGHAM

Barkshire, RG113LL
Tel: 0344 773100
Telex: B48808/848814/
848012

ELBEWHERE IN THE
WORLD

Hewlett-Packard
Intercontinental

3408 Dweer Creek Road
PALO ALTO, CA 04304

Usa

Tel: (415) 857-1501
Talex:

Cable: HEWPACK

UNITED S8TATES OF
AMERICA
Customner information
Canter

800) 752-0000

100 AM to 5:00 PM
Pacifle Time

AT
40h:k C. oy Oompnny

ROCKVILLE

Tel: (301) 543-0370

MIDWESTERN USA

Hewlett-Packard Compan;
8201 Tollview Drive 4
ROLLING MEADOWS, 1,

80008
Tel: (312) 255-0800

SOUTHERN USA
Hewlett-Packard
2000 8outh Park Place

WESTERN USA

Hewlett-Packard Company
51681 Lankershim Bivd,
NORTH HOLLYWOQOD, CA

91801
Tel: (818) 505-5800

ARGENTINA
g.xvlott-Plokud Argentina

Montaneses 2140/50
UENOS AIRES

1428
ol 1111441

HEWPASAR

AUSTRALIA
Adslaide, Bouth Australia

Off
mwhtt—Plokud Australla
%&wm Road
A fge
ol: 81 72-6911
I}.'.m %ﬁ
L H WPARD

Adeslaide
Brisbane, Quesnsiand
thdwllﬂ-Plnklrd Australla
10 Payne Road
THE dAP, Quesnsland
Tel: 81-7-300-4133
wlox: 42133

able: HEWPARD
Brisbane

Molboumo Victoria Qffi
-Packard A.I.Iﬂrll

31-41% Strest

.0, 1

i?O , Victorla
1 81-3-806-20808

'lc'olox! 31-024
able: HEWPARD

, New Bouth Wales
Hodwhtt-Pnoknrd Australla
1;‘-‘.’.’3 Talavera Road
NORTH RYDE, N.8.W
Tel: 01-2
Telax: 121881
Oable: HEWPARD 8ydney

AUSTRIA
l-hwlott-bP’:nklrd

Ges.m.b.h.
Lisbigasss 1
.0, xfEIE
A-1222 VIENNA

Toiax AR A 4

BARBADOS/WEST
INDIEB
put.r lhd Controls

ult. J 1lt Flmr

ng Plaza
Tol EQ%O

Telex: 238
COMPUTF\O&B

BELQIUM
Hoxlntt—Pnoknrd Belgium

ANV,
Blvc|| de |a I\Nuluw-, 100
I?(UBSELB

gu&oo
el: (02) 32-2-761-31-11
Telex: 84 HEWPAQ

BERMUDA

T.uhnol

Atlanti oﬂouu Bulldlng
F'nr-Ll-VIll

P.O.

HAMIL ON 5

;:%.x:og;s CIgGDIACT BA

BRAZIL
Hewlett-Packard do Brasi|

8.A,
Alamodn Hlo Negro

3 8Sa0 Paulo
Tll { 11)'4 1=1311
lexi (011) 71381 HPBA

glbli! HEWPACK 8ao
aulo

Horlott—Ploklrd do Brasli

rala de uom
228-A814 AND "

id f%lo Argontlnl-Aln A
- RIO DE JANEIRO

Do $isEimenan

Janelro

Yan Den Clentifioa Ltda,
Poa. das Vicletas, 100
Edifialo Convox
CEP 06400 Qen
Comarclal de Alphl ville
nru.rl Sao Paulo, Brazll
wl: (011) 421-1

Van Den Clentifica Ltda,
Rua & Bonlfaaclo, 458
Todos Os Santos

20771 F\l(1) DE JANEIRO RJ

Tal: ) &
Talex: 87 BGLB BR
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CANADA
Alberta
Howl.tt-Ploklrd (Canada)
0 3rd Avonuo N E,
ALGARY
2A 8T7
Tel: (403) 235-3100

Howht!-F'mklrd {Canada)

o,

Tol: m&) 480-0008

erltllh Oolumbll
NOOLIVEr Ar
Howldtt-Puokard (Canada)

HO&JMOND Bnen Y

Colu
Tol: (604) 2702277

mwlott-Ploklrd (Canada)
Mpﬁ&'ﬁmm

ﬁfx ) 6042777

Hewlett-Packard (Canada)

) id Strest
LOl N, Ontarlo

Ne|
Tel: (510) 688-0181

Toronto
H'wlou-Paoklrd Canada

SSAU Ontl.ﬂo

¥:I'“:(4 M a78-0420

Hewlatt-Packard (Canada)
70 Quunlvluw Drlu

OTTAWA, Onta

K28 8K1

Tel: (613) 820-8483

Quebeo/Montreal Area
chlott-Paoklrd (Canada)

17500 Trans-Canada Hwy
Bouth Borvloa Road

oy
Tel: (514) 6974232
Telex -21521

CHILE
aohl Ing y Cla.

373-Bfloina 1311

?Wﬂgﬂ. T2-17158

2

CHINA

Cralnl Hewlett-Packard Co.

1d.
b.o. Box 9010
4th Fioor, 2nd Watoh
Factory Maln
8hu Yu 8hu, Bel 8an
Huan Road
Hll Dlln Dlistrict

.I 231-271
Telex: 22601 CTEHP ON

Ehlna Hewlett-Packard Co.

CHP ghanghal Branch
%3'& hanghal Unlon
Yll'l An Rd East
HANGHAI

ol 2085650
Telex: 33571 OHPSB CN
Cable: 3416 Shanghal

COLOMBIA
Casa Cientifica Blanoo y

SII. 8an
alle J0A ¥#8-22 Of, 20~02
BOAOTA
Tel: 261-7366, 232-6810
Telex: 440828 CXDBOCO

Solar Eloctronlal Lida,
No. 48-34

Slllo 1]_

Tel: 263-0800
Telex: 44910 OXUBO QO

DENMARK
Hewlett-Packard A/8

DHK-348
1:01: 45-02-81-604
‘elax: 37400 hpas dk

I'INLAND oy
Flspaniallionie 17
Tel: (EDOE 7=21

Talex: 121583 HEWPA SF

FRANCE
Hewlett-Packard France
ZI Morouro

l.? lat
13 83 Lu Mlllll Oodox

ol' 9-4102
elex: 41 -767

Hewlett-Packard Prance
harmin des Moullles
Ite Postale 162
89131 ECULLY Cadex

m?n-T -33-8 128
Telex: 310817F

Hewlett-Packard France
Bureau vert du Bols Briand
8h¢mnn de |a Garde
P 21 Nz 12 a
ANTES Cedex
Te

Tolax 9 ate 2

FRANCE
Hewlett—Packard France
Zone industrislie de
Courtabosut

Averiue des Tr

21047 LES LIS C

A
»l: —6-—007 7026
1 B00048F

Hewlett=-Packard France
Puru d activites de la

Mogl '\t(Norlutol-Botml
Tolox 728; lél-"z“

Hewlett-Packerd Franoe
Ln Paeripole
, Chemin du Pigeonnier de

3106.1°TOULOU8 Oudex
Tel: 1-40=1112
Telex: 1830F

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Nl M,
i g2 FoselR
Telex: 410 hpbihg

Hewlett-Packard GmbH
Gnohlﬂlmllo

Knltgoér
Taiax ‘°%°L?m° obin ¢

Hewlett-Packard Qm

Tel: ( 7031) 645—0
Telex: 7285 743 hep

Hewlett-Packard GmbH
Gaschaftestelle
Bohlufo r. 28a

TG STV o)

Hewlett-Packard GmbH
Vartriet trum Nord

tadtr! 3& GUHG 80
|: 49—40—3—004—0
:le: o1 032 hphh d

Hawlett-Packard GmbH
Golohlhnt._l“
Haelder|

D-3000 VER 81
T.I (0852) 5700-0

Hewlett-Packurd GmbH
Qesohaftestells
DB800 MANRILER

M
ol: 4 1=70-05-0
alex: 0482108 hpmbhm

GERMAN FEDERAL
REPUBLIC
Hawlett=-Packard GmbH
Gaschaftastelle
Mq’uormhm tistrasse 7
D=7910 NEU ULM

ol: 49-0731-70-73-0

elox: 07128168 HP ULM-D

Hewlett-Packard GmbH
Vertrlebszentrurn Aatingen

A%f F?":ﬂ"ae‘ "

T.I .32102& AQ4-0
Telex: 580 070 hprad

Hewlett-Packard GmbH
Vartrigbszentrum Muohen
Eachenst

rases 5
8 TAUFKIRCHEN
ol: 40-89-81-2070
elax: 0524085 hpenioh

Hewlett=-Packard GmbH
Gaschattsstélle

Fr lullu
5 HONN 2
LN

GREAT BRITAIN
See United Kingdom

QGREECE
Hawlett-Packard A E,
32, Kifissias Avenue
1%% is Murouul

Tel: ) 8323811
T-lm( 1 288 HPHL

Koﬂu Kar is 8. A,
Omirou Btreet

A‘rHENa 1

SRS

"a&;‘&’éﬂéﬁ?

Tal: 7049
Tolox 41441

GUATEMALA
IPEGA G Itlﬂ"l Ia
Avonldl

82371 Ig
1 -2-318027
Telex: J055785 IPESA QU

HONQ KONG
Hewlett-Packard Asla Ltd,
st Tower

F..

Centre
gﬂomwny

ICELAND
md 11-Packard losland

: 35‘-1-07-1000
T.ch 37400
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INDIA
Bluo tar Lid,
atel

Nnr Sardar Patel Colony
AHMEDA AD Ség&%‘lztt
olox
Cable: *JE?AOBT
Blue Btar Ltd.
AQ/4 Lavelle Road
ANG. RAE 001
el: 87881, BA7/B0

Talex: A?‘BLBIN
Cable: BLUES

Blue Star Ltd.
Blhll 414/2 Vlf Savarkar

BAY 4
ol 422-6
Talex: 03 ?88 N
Cable: HOB

lue Star Ltd,
Hare Street
.O. Box 508

Oable! BLUESTAR

Bive Star Ltd,
133 Kodambakkam High

fota
Tel: 47 2?‘
ol AT

Blue Star Lid.

13, Oomrru.ml Qanter
New Friend

NEW D!LHI 1

Tel: 833182

Telex: 03

Cable: BLUE 8T

gl tar
2-47/11 Boll.rlm Hd
*ECU[’\JD AD 500 003

Slox: ’°§¢4§’“
able: UEF O8T

?_Iul %tur L.

ima
Muuthunkuzh
TRNAN UM 695 013
65820

Cable: LUES?‘OAH

INDONESIA
ERCA Indonesia P.T.
1olt'm harmala Bakt!
Jond Sudirman 32
karta, Ia
Tol 21-3404 1
Telax: 48748 BERSBAL A

-ISRAEL

Eidan Electronic instrument

. 0. gox 1270
JERUSALEM 91000
hallay Strest
,‘I_Ehu M G4467

wl: 1, 683 242
Telex; 25231 AB/PAKRD L

ITALY
i-hwlin-Pnokurd itallana

3 di V tort
NU OO BUL

: R o

Mott-Ploklrd Hajlana

I: Nucva San Rooco a
Imont , RIA

i:l.x (0?1 u413544

Hewlett-Packard itallana
8.p.A

: vifgr'm%s

_T_.I (081 &?1 1444

Howlou-Ploklrd ftallana
VI: Pellizro 15
125 ADOVA
Tel: 39-49-004
T.l.x 430318

Mlott-Plnkud {tallana

vinlo . 'gawoo |!:uo
;:IM 010514

i;cwlott-Pnaklrd Rtallang

.P.A.
Corso 8vi 188
<1014 TORMO
Tel: 38-11-74-4044
Telex: 1079

JAMAICA
U
T:Ig N |33

JAPAN
Yokogaws Electrio

ﬂhln uku-N 10F
ilh'—ﬂ%—ﬂ u2
hln uk

;:: (ob.& amm

‘Yokogawa Hokushin Eleotrie

Corporation
Nakacho 2 Chome

Mmariva
Tel: (04

: 84-0138
Telex: 02822-421 YEW
MTK J

SOUTH KOREA
gnmtunq-HowOﬂt-Pnoknrd

é)’orﬁ'u?' Yeosuido Bidg.

Telex: -.-a‘%%’a ZMBAN K
Young in Bolentific Co.,
Lmﬂu"m

Telex: K2346 GINECO

KUWAIT

: AI-KhlldIyl Trading &

Contract n&o

BARAT

of! 424910, 411728
elex: 22481 AREEQ KT
Cable: VIBO!

LUXEMBOURG
Hewlett-Packard Belglum
8.A./N.V,

BM de Il Woiuw-. 100

i:l.)( sa-gks

MALAYSIA
jott-Packard Sales

oy
h Floor I Bank Bulidi
SR i,

03-
Tlllx: 31011 HPSM MA

MEXICO
Hawlett-Packard de Maexloo,

K A'odgﬁvuux No 111

Itepec
s

elax: 1774507 HPM

H.wloét.-Pnoklrd de Mexioo,
wriferloo Sur 8501, Qol,
1“1.8 XOCHIMILC?_&F

Tel: y
Telex: 1774507 HPM

Instrumentaalon

NETHERLANDS .
ett-Packard Nedarland

B'tnr'tbnn ]
=11 AMSTELVEEN

NL-1180 AR AMBTELV!EN

Tel: (0.
T.I.x( 2%-210 HEF'A NL

NEW ZEALAND
og hrop Innrumontl [ 3
; """"ﬂoﬂ'.‘:.' £t Fioor
Prlvn QQ%I ' Nm'nlrkot

:Folox: NZ 21570 NRTPAK,

Northrop instruments &
g tems Ltd.

Telax: 4801 Ahn Northrup

NEW ZEALAND

(oont.)
Northrop Innrumcnu &
Systems L

mq"fwuu- Street
£.0. Box 2408
Telex: 3380
NORWAY

Hewlett-Packard Norge A/8
ténmdnlm 16-18
Bax 34

. :[_‘o: -2 -1100
wlex: 76821 hpnas n

OMAN

50. Box 196
;‘ol 70 27 707723
Tolox‘ 3885

PAKIBTAN
o & Company

(Prlvntg)o Lid.
to F-b Street No.

|
ol: 824

'lc';olmu ?!001 MUSK] PK
able: MUS jslamabad

Mushko & Compan
Private), Ltd. i
man Chambecs
Abdullah Hnroon Road

AG 380
8241 524 133
T.llx 2804 M|

Cable; COOPEHATOH
Harachi
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PHILIPPINES
Annlytlanl T-ohnologlu &

ACC#A Bldg Hoom 201
Gambos Strest, Corner
Salcedo Strest

Legaspl ango Makati
Metro M

Tel: 3160103 81063873,
8184230

Tol;x: 23188 PALI PN
83075 PALI PN

»

SAUDI ARABIA
Modern Electronio
Establls

t
D';l.ag.lot! " ﬂum Division

T

AL-Kl-'! AR 31952

Tel: gg 171 B895-1784

Telex: @71 é HPMEEK 8J
LECTA

Cable:
AL-KHOBAR

E"'f’.':tm k d Division
B, s'

E'ﬂg ll.l.l. 8th Floor

Tul-n 027 1 NAS 8J
Qable: ELEQ A.J DDAH

Modern Electronlo
Etubﬂohmon

t-Paakard Divislon
P 0O, 220 8

RIY
Tel: 491-07 15 491
Telex:202049 MEER :% 3.:

SINGAPORE
Hawiett-Packard Singapore

i
t ROI.d
0410

ol: 473-178
Teliex: HPGGBO R8
Cable: H@P
Singapore

SPAIN

8230 La as (Madrid
lrrotorn.N-% KLA e B)OO
Tel: (91) 837 bo Vs ey

Telex: 23518

ntenza

5:| oé)agza 24 81/321 73
Telex: 52603

%0029 Baroslona

41008 Sevilla
hIN d!dlﬂolg Fcrurn)
olo ZLGG

46 Valencia

Iu lu cf‘%:llga

48030 Las Arenan
Quecho (Vlzcnyn)

oo o Aoy ®

3a-l (O4) 484 32
Telex: 33032
S8WEDEN
Gothenbur,
Howlott-Fgokard Bverige AR
Tognguun 1A
2123 ABTRA

:Folx (& 89 10 00

olaxt ) 17888 (via
Spanga offiow)

SWITZERLAND
%wlott-Pnoknrd (Sohwelz)

larastrasse 12
H=-4057 BASEL

. 3R
chmt-Pmknrd (Bohwelz)
Allrnond

$on (00491‘3;7 N 21 A

Cl.bl.t

1484 29

TAIWAN
Hewlett~-Packard Talwan

td.
th Fluor Hewlett-Packard
g:l.’.l;ldln% ing North Road
u Hel oa
TAlFrEI e

Tal: (02) 712-0404
Telex: 24439 HEWPACK
Cable: HEWPACK Taipel

Llh Tr I %u::ny

Chuﬂ H luo ast Road

¥0I. 02 J04-8101
Tolox:( ZL&N SANKWANG

THAILAND
Imesa Co. Ltd,
Patpong Avenue

ur|
AN 10800

Tel: 7%7/9 Z34-0001/3

Telex: Simonoo TH

Cable: 8A Bangkok

TRINIDAD & TOBAGO

Computer and Controle Ltd.

W ook

P.O. 51

1 Tnx_lor Strest

PORT-OF-8PAIN

Tel: 022-7710, 82-27085

Tolaox 387227b8 COMOCON

TURKEY

o5t Inc.

senteps, Guotoollor Sltesl
Keskin Kal
Bokak BB/S Gnyrcthpt

|
Tel: 172 1328, 1733344
Telax: 42400

UNITED ARAB
EMIRATES

rmitag Ltd,
,Q. Box 1841
AH

Tel: 501181
Telex:

Oabie: EMITAC BHARIAN

UNITED KINGDOM
GREAT BRITAIN
Ilior.mk"d Ld.
RI FIQRIKNEU.

Tllox (%5 vy 008

chlou-P-nknri‘Ltd
Heaths
Cheadie Heath
81'0 KPORT
hnhlr.B
OR
el: 081 428 0828
alex:
Hewlett-Packard Ltd.
ustomer 8 Canter

lkdnlo F\o
Winner

BCOTLAND
tt-Plol(
SOUTH

i
¥|r 1&‘::6-&:.!3 ﬁo&pr
URUQUAY

:cabr'fl'd:'ﬁ"f"d%nn el

Qusllla (éorr.o

”%
Tel: 8 =888
Tetax:

VENEZUELA

loa) 8 las O, A,
‘éu c".“.-.":'ro

.l l
Telex: 74 c VO

VENEZUELA égont.)

Howl.tt—Pugklrd

Vi la C.A.

JA Transversal Los Ruioes

Edlfio.lo re 283

Aparta do

%I )

Totex! &‘.‘:‘éw.n

¥OOSLAVIA

Qeneral Zd a4
GR

11 AD
Tel: (011) J42-841
Telex: 11433

et a2 A

UNITED STATES
Hevvett-Packard Comp
Omt ln;ormntlon Clormor

T.I 00
Plolf' [} g’lmo.m pm

oo
i ":5&“;:3. oo

EQI: (208) m-’b%ﬂ

ott-P

'{'nlmo l t
ol

OALIFOH

-Ploklrd
. Market mw

AO AM NT
[CAL]

Howlott-P-o ard Company
L%_wud

;.l : (40%

0A95834

Canter Green Court
h ult- A
OO 00301
aly {

ﬂ-Ploklrd

Tolm: Mbﬁ)o

QONNECTIOUT
ett-Packard Comp

L) rlnl R .
v i
UNITED STATES

g‘# 'ﬁi‘."&n‘""' Brria
Tel:

i v oo

OLA mL
Tolz ) 478-84

8533‘3‘.?».“ a Gompany
ar
1015 h Park Plaoe

A, GA %0
LGP ol
HAWAII
chlon-Pnokurd Company

P Ho%‘w" Streat

Tol: (%U e
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ILLINOIB '
Hewlatt-Packard Company
2208 E. Empire Street
P.O. Box 1
BLOOMIN?TON. L

1702-180

el: (300) 662-0411
B uckard com

[ pany

5201 'I!ollvlcw Drive
ROLLING MEADOWS, L
80008

Tel: (312 w
Telex: 01!)-“ -1008
INDIANA
Hewlett-Packard Compary
11011 N, Morld&zstrut
ARMEL,

ol: aﬁ) 8444100

IOWA,
Hawlett-Packard

@ﬂj}g&gﬂh Drclw.,‘:w..y

Tel: (818) 224-1435

B
ott-Packar
;av N. Hu.u’.tl:nm.u'v?omy
SBulte 100
OQUISVILLE, KY 40223
ol: (602) 426-0100

LOU
H.wIQM-PA%
160 James rlv.

gT OSE 70007

KENNER Ui Tooes
ol (804) 487-4100

MARYLAND

g;wlo t-Packard Company

R
»l:

Telex: 71!’)—0&-1043

;bw!ott-Ploklrd Oompany
SSRVLTE Mo 50050
el (301) b48-83

MASSACHUBETT
H’w w-Ploklrd Jmny
78 lm.ltomA Ro
Al\' 01
Tel: (017) 052-1500
uowlottwmknrd
9550 Orahard Hil B:W

NOVI ML 4
Tel: '(313) 200

INNEBQTA
Iou lokll'd Cornpo.ny

*.l MN :&; 13

(mzi €44-1100
MISSOURI
Heawlett-Paokard Company
1001 E. 1018t Terrace
KANSAzaoclw. MO
%l ) 941-0411

1.tt-F;'ncklrd %

Lol
BAIDGETON, Mb - 63044
Tel: (314) 5«-5100

NEW JERSEY
Hoth-Pnokud Company

Century Road
pARAMOE N oreta

Hewlett-Packard Com%v "
o8

QBEI.A#A\R?AY A
Tel: (201) Bad-b1 oo

Howlott—Plukln'.l Campany
or Drive &Mh

(818) 45&-%

Hewlstt-Packard Compan .¥“

ﬁOO Cross Km Otflce P

10) 223-0950

Howllﬂ-Ploknrd Qompany
T84 Clay Bivd.
R J088

POOL, 1
Tel: (316) 451-1820

I-bwloﬂ-Plnknrd Company
%Iggw&xo Park West
Y, NY 11 97

Tel: (518) 6h2-7800

uﬂ‘“ﬂt‘o‘ AHOLINA
e

Ehaﬂg 27420

OH?ott-P ckard Comparny

&

1 Road

%ﬁw OH 44138
18) 243-7300

chlot‘l-Pnoklrd Compnny

m"ﬁnﬁe OH 45342
o (513) 4332223
OKLAHOMA
Hewlett-Packard Compary
8855 Bouth Lewls

TULSA 74128
Tal (61?;(«14700
OREGON
|¢u—Paolgrd Qornpany
&u_z OR 97070

PEI\NBYLVANIA
tt-Packard Company
111 ata Drive

;Lr:r (412)0 'f'dz-&oom
M t-P.okgrdOon'lplny

Tm PA 10482

THEw n—PEgk.rd Company
A
I! Center

g'lllu |
KON ooz

IS 38131
ol: (901) J46-8370

l-hMQt!-Pmknrd Compan
Vnnugo Way v

#l TN 7228
ol (81 ) 1271

gmmc:'a&mw

i Bul

TEXAS
chlott-Pnoklrd Compnny

1 Harwl #030
!?OU { 13) 7768-8400

Hw’lé::‘-Pmklrd 2011{;1

t
ol (214) 23'1-0101

Hewlett-Packard Company
10 ral Parkway 8o,

$ ONIO, TX 78232
ol (512) 404-p338

UTAM
Hewlett-Packard Compan:

o, o B

Teli (801) 974-1’100

VIRGINIA
lehﬂ-P oknrd Company

?LE (B04) 7&7-—'?733”00

WASHINGTON
Hawlatt-Packard Company
15815 8.5, 37th Street

E WA 08008

?ol: { ]

WESBT VIRGINIA

Hawlett-Packard Company
1.58th Street

Tel:- (304) 92&-04

.!t-lgnoklrd Company
5 N, Mo lv

'rol: (414) 764-3300

TR e T e
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Manual Update: Installing a syringe

! This update provides new information for installing syringes into the
HP 18593B Injector Module. Metal syringe clips enable you to install
a syringe from the front, similar to the A modules.

Guide for top of syringe barrei.

/

Front loading eyringe olipe. \:EHJ

To update your manual, follow this instruction.
e Replace these pages in the Automatic Sampler Operating Manual
(manual kit part number 07673-60995).

Title page, Print History, RFI and Sound Emission Certification,
2-7, 2-8, 3-29, 3-30, 3-31, and 3-32

Printed in USA 4/91
07673-90335
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Printing History |
‘The information contained in this document may be revised without notice.

Hewlett-Packard makes no warranty of any kind with regard to this

material, including, but not limited to, the implied warranties of

merchantability and fitness for a particular purpose. Hewlett-Packard shall not be
liable for errors contained herein or for incidental, or consequential damages
in connection with the furnishing, performance, or use of this material.

No part of this document may be photocopied or reproduced, or translated to
another program language without the prior written ¢onsent of
Hewlett-Packard Company.

First edition—Qctober 1989
Printed in USA

Second edition—April 1991
Printed in USA

© Copyright 1989, 91 by Hewlett-Packard Company
All Rights Reserved
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RFI and Sound Emission
Certification for the
Federal Republic of German

Manufacturer’'s Declaration

This is to certify that the equipment HP 7673 is in accordance with the Radio
Interference Requirements of Directive FTZ 1046/1984. The German
Bundespost was notified that this equipment was put into circulation and the
right to check the series for compliance with the requirements was granted.

This statement is provided to comply with the requirements of the German
Sound Emission Directive dated January 18, 1991.

Sound Pressure Lp < 70 dB(A)
At Operator Position

Normal Operation

According to ISO 7779 (Type Test)

Herstellerbescheinigung

Hiermit wird bescheingt, da8 das Geriit/System HP 7673 in Ubereinstimmung
mit den Bestimmungen von Postverfinung 1046/84 funkentstdrt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses
Geriites/Systems angezeigt und die Berechtigung zur Uberprilfung der Serie
auf Einhaltung der Bestimmungen eingeriumt.

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenlirminformationsverordnung vom 18 Januar 1991.

¢ Schalldruckpegel Lp < 70 dB(A)

® Am Arbeitsplatz

® Normaler Betrieb

® Nach DIN 45635 T. 19 (Typpriifung)
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5. Ingtall the Syringe

Use a 23 gauge syringe with packed and capillary inlets or a 26/23 gauge

tapered syringe with on-column inlets. However, you can complete the dry run

without a syringe. '

a. Open the injector door.

b. Slide up the gray loop of the plunger carrier and loosen the plunger screw
about five turns. o

c. With your fingernail, lift and turn the tab of the needle support jaws so
that the upper jaw of white plastic swings toward you.

d. Line up the top of the syringe barrel with the guide at the top of the metal
clip and snap it into place.

e. Lift and close the white jaw around the needle.

f. Slide down the gray loop of the plunger carrier and tighten the plunger
screw around the plunger button of the syringe. Slide the loop up and
down to be sure that it is holding the plunger. Close the injector door.

|

Plunger carrler
®&®
Plunger sorew 8
@ Plunger button
Guide '
Syringe clips il

i Syringe
© & i
Neadle support jaws i

i .
I

For more information on selecting and installing a syringe, see page 3-28.
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Preparing the GC and Controlling Device

To minimize the amount of time between injections, enter the appropriate set
points for oven temperature, equilibration time, initial time, and data analysis.

You can minimize the time for the GC to be ready by setting the oven to a low
temperature, remove any temperature ramp program, and set the equilibration
time to zero. You can minimize the amount of time the integrator or computer
collects data by turning the detector or signal off and setting the run time to
about 10 seconds.

Turn to the section for the controlling method that you are using and complete

the list of tasks.
HP 3396A Integrator
1. Set the run time to 0.1 minutes by pressing o O &)
2. Begin the dialogue to prepare a sequence by pressing the keys for
[PREP][SEQ].
3. Answer yes to INET SAMPLER CONTROL by pressing (Y) (35#).
4. Tum to page 2-12, column two for instructions on setting the run

parameters.

* TIME .1 8TOP
* PREP BEQ

ALS INFORMATION
INET BAMPLER CONTROL [Y*/N]: Y @

T873A BAMPLER:
LOOF ADDRESS: &8

FRONT INJECTOR
INJ/BOTTLE 3 —=>
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Fallure to use the on-column syringe when Injecting into an
on-column inlet could damage the injector, syringe, and column,

Inspecting Syringes
Before installing the syringe.

1. Roll the syringe on the edge of a clean flat surface. If the tip of the needle
seems to follow a circular motion, bend it slightly near where it connects to
the syringe barrel and check it again.

Bond kere If nacessary

mmmmm:g-

Figure 3.21. Syringe parts and needle inspection.

2. Check for a rough needle. The needie may contain closely spaced
concentric ridges that act like a miniature file and abrade pieces of the
septum into the inlet. The ridges are easy to see under 10X magnification.

If there are ridges, polish the needle by pulling it through a folded piece of
fine emory paper between you finger and thumb until the ridges are gone.
Be careful not to modify the special blunt tip of the syringe.

Check for a sticky plunger. Slide the plunger of the syringe up and down a
few times, It should move smoothly—without sticking or binding.

w

3-29
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Installing Syringes
After completing this task, check your work with the instructions on page 3-32.
. There are three functioning parts to keep in mind.

®  The syringe is held onto a plastic syringe carrier by metal spring clips.
m  The needle is supported by a set of plastic jaws at the end of a spring
loaded rod.

®  The plunger carrier moves the syringe plunger up and down. The carrier
holds the plunger with a thumb screw.

Open the injector door.

Slide the gray loop of the plunger carrier up as far as it will go-

Find the black and white plastic needle support jaws.

With your fingernail, lift and turn the tab of the upper, white plastic jaw so
that it swings toward you.

J

o

4 Y ‘
Plunger carrler @
I
Syriage clips attached

to syringe carriage

/ Noedle sapport jaws @

}i‘v‘ —15 @

il ' '

Figure -3-22. Plunger carrier and needle support.

3-30
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5. Position the syringe in front of the metal gyringe clips. The top of the
syringe barrel should fit into the guide.

6. Push the syringe against the clips until it snaps in place.

7. Move the tip of the needle into the notch of the black plastic needle
support jaw. Lift and close the white plastic jaw around the needle.

8. Loosen the plunger screw about 5 turns. Slide the gray loop of the plunger
carrier down so that the plunger button fits into the hole of the plunger
carrier. Tighten the plunger screw.

Plunger carrier

. Plunger screw ., ! Plunger button

@ Gulde -

@ Syringe clips 1]
i Syringe
in

@ Needle support Jaws i

|_ J
FIN|

Figure 3-23. Snapping the syringe into place.
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Checking Your Work

(J Move the gray loop of the plunger carrier up and down. If the syringe
plunger does not move along with the carrier, return to step 8. Be sure the
plunger carrier screw is tight.

O Be sure the jaws of the needle support are closed around the needle. Push
up on the bottom of the needle support jaws (compressing the spring). If
the jaws of the needle support do not slide up and down the needle freely,
return to step 4. Also check for flaws on the needle as described in

“Inspecting Syringes” on page 3-29.

[0 Check the alignment of the syringe needle with the cone shaped lead on
the septum nut to ensure an average septum life of 200 injections. Follow
these instructions.

1. Pull down the syringe carriage until the needle tip is near the top of
the inlet’s septum retainer nut. Use the plastic tab on the syringe
carriage. Figure 3-24 shows a syringe needle over the septum retainer
nut of a packed inlet.

Plunger screw

Tab for moving the
syringe carrlage

L

The needle should be centered exactly over the hole in the septum
retainer nut. Use a small light to see that the needle will hit the sep-
tum without rubbing on the nut.

3-32




No. 2 Point Pozidriv

2 bracket supports (18597-00235)
{ Drawn full scaie )

4 pan head screws (0515-0915)
( Drawn full scale)

J/8-in. crescent wrench

3 standoffs (18597-20710)
( Drawn full scals )

No. 2 Point Pozidriv

1 tray bracket (18597-00135-1)

3 pan head screws (0515-0915)
( Drawn full scale )

1 pan head screw (0515-0910)
{ Drawn full scala )

1 fiat head screw (0515-0913)
{ Drawn full scale )
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3. Attach the Tray Bracket

Place the tray bracket on the mounting supports and the étandoﬁ's
installed in steps 1 and 2. The top of the standoffs should fit into the
holes labeled with the letter A on the tray bracket.

If the top of the standoffs do not line up with the holes labeled with the
letter A, check the location of the standoffs against figure 2 on page 5. )

Using a No. 2 Point Pozidriv, screw in the three pan head screws
through the holes labeled A and into the standofTs.

Figure 3. Attaching the tray bracket to the standoffs. [

Push the mounting supports you installed in step 1 so they are flush
against the left side panel.

Line up the hole on the far side of the bracket (labeled 5890} with the
threaded hole of the rear mounting support. Screw one pan head screw
into the mounting support with a No. 2 Point Pozidriv.

Line up the hole on the near side of the bracket (labeled 5890) with the
threaded hole of the front mounting support. Screw one flat hmd screw
into the mounting support with a No. 2 Point Pozidriv.

Tighten the four screws that attach the mounting supports to the side
of the flow panel.

Figure 4. Attaching the tray bracket to the bracket supports.




3 2. Attach the Tray Standoffs

a. Screw the three standoffs (hexagonal posts) into the injector mounting
bracket. Use the holes identified in figure 2. If you do not use the

Ch eCRing Your WO rk ) ;ﬁ:ﬂw, the tray will not be able to deliver s_ample vials to the
e

b. Tighten the standoffs with a 8/8-in. crescent wrench. -
Double-check the following: :

(O The three screws that attach the tray bracket to the standoffs on the
injector bracket must go through the holes labeled A on the tray
bracket.

(O All screws and standoffs are tight.

To mount the tray on the bracket and connect the cable to the controller,
see chapter 1 of the operating manual “Setting Up.”

Figure 2. Mounting bracket holes for the tray standoffs.
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. Attach the Bracket Supports

a. Using a No. 2 Point Pozidriv, attach the two bracket supports to the
flow panel on the left-hand side of the GC. Do not tighten the screws
until the end of step 3.

e

PR T W T R

R ki
LA _‘_' : ]

Figure 1. Attaching the bracket supports.

-
S
3
3




Installing the Tray Bracket

Pull out the yellow worksheet from the center of this guide. Organize the
hardware and tools for each step. Full-scale drawings of the screws help

* identify which ones you need for each step. If any of the hardware is
missing, contact your HP representative. - '

S[epbystgp 1 e Ting Mt B St . PPt
Parts you need for each step ~__ lﬂ =i~
Tools you need for each step \

i

i
z

i

B

3
)
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Before You Start

| >

Before you install the tray bracket, you must do the following:

m Install the split top cover for the HP 5890 SERIES II Gas
Chromatograph (Kit No. 07673-61065)(only if installing onto an
HP 58%0A Gas Chromatograph).

= Install the mounting bracket for the HP 18593B Injector Module
(Kit No. 18957-60655).

m  Remove any injectors from the injector mounting bracket.

m Install the left side panel (Part No. 05890-61480) for the HP 5890
SERIES 1I Gas Chromatograph (only if not already installed). You can
also install the bracket on the support rails.

After you have completed the installation, place this link manual in the
_ binder of your operating manual for the HP 7673 Automatic Sampler
(Part No. 07673-60995) after the tab for appendix C “Link Manuals.”

R AR AR

5 © Copyright 1989 by Hewlett-Packard Company
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No. 2 point Pozidriv
3/8-in. crescent wrench
1/4-in. nut driver

1 injector bracket {18957-00175)

1 sheet metal (18597-00245)

4 standoffs (18597-20520)
( Drawn full scale )

2 brass-colored standoffs (18597-20755)
( Drawn full scals )

4 standoffs (18597-20745)
{ Drawn full scale )

Ho. 2 point Pozidriv
inket wrench

4 pan head screws (0515-0915)
{ Drawn full scale )

No. 2 point Pozidrv

2 alignment tools (18597-40030)

1 septum nut (19243-60500)
{ Drawn ful scale )

flathead screwdriver

2 injector mounting posts (07673-61035)
( Drawn full scale )

1 dummy septum mst (18597-20580)
( Drawn full scale )
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77 Attach the Tray Standofts

“aE &

¥8-in. crescent wrench

3 standoffs (18597-20710)
(Drawn fldscale)

8  Attach the Tray Bracket Support -

No. 2 point Pozidriv
3/8-n. crescent wrench

2 pan head screws (0515-0915)
( Drawm full scale )

2 standoffs (18597-20745)
( Drawm ful scaie )

1 tray bracket support (18597-00195)

No. 2 point Pozidriv

1 tray bracket (18597-60515)

3 pan head screws (0515-0915)
( Drawn full scale )

1 pan head screw (0515-0910)
{ Drawn full scale )

1 flat head screw {0515-0913)
( Drawn full scake )




This workshiget is for instaling the mounting bracket for the HP 18593B Injector

Moduie and the HP 185968 Tray Modute to an HP 5880A Gas Chromatograph.
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Connecting the Cables

Referring to the figure below, connect the HP 5880A control cable to the
rear of the HP 5880A and the rear of the controller. This control cable is
the only controlling cable needed, whether one or two injectors are
installed.

The type of data-bandling device and communications configuration you use
may require additional cables. Refer to manuals for that device.

b

Operation

This section contains operating information for the automatic sampler,
including: '

m Filling and placing the bottles.

s Setting the run parameter.

Several examples illustrate setting the run parameters. Refer to the

HP 5880A Instrument Manual for operating instructions for the GC itself.

Refer to the HP 7678 Automatic Sampler Operating Manual for detailed
examples and information on preparing the sampler.

Filling and Placing the Bottles

Always place two 4-ml waste bottles into waste positions A and B on the
turret. Place one or two 4-ml solvent bottles into the solvent positions
according to the run parameters.

The following illustration shows bottles placed in both waste and both
solvent positions.

11H8

21
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When using the HP 58804, do not use sample inserts in the turret.

When the tray is installed, all sample vials are loaded into the tray, and the
sample position in the injector turret is left empty. Without a tray you can
only run cne sample at a time by placing it in the turret’s sample position.

Setting the Run Parameters

Injector and sequence parameters are maintained in an “auto sequence
table” within the HP 5880A. There is a separate table for each injector.
The HP 5880A executes instructions provided in the auto sequence table
and ignores front panel switches on the injector itself,

A complete auto sequence table requires ten parameters. A default value is
used if no value is entered for a given parameter. The following illustration
lists these parameters and their default values for the front injector.

List the parameters stored in the auto sequence table for the front injector
from terminal #1 by pressing

AUTO
m-

Im=-Zm

LIST AUTO SEQ

INJECTOR 1:
. MODE (0=NORMAL, 1=ON COLUMN) = O
. PRE-INJECTION SAMPLE WASHES = 2
. VISCOSITY = 0
. SAMPLE PUMPS = 6
. SAMPLE YOLUME = 1
POST-INJECTION SOLYENT A WASHES =
POST-INJECTION SOLVENT B WASHES =
INJECTIONS PER BOTTLE = 1
. FIRST BOTTLE = 1
LAST BOTTLE = 1

2
2

OWO~SNONEWMN O
- L] - »

d. Directly above the selected slot, install the plastic board guide (notched
end away from you) in the roof of the card cage.

€. Install the lower board g'lﬁde, J2 connector, and ribbon cable assembly.
Route the J2 connector and cable behind the other J2 connectors.
Thread the connector through the hole in the back panel labeled ALS/
BCD. Attach it with the small brass nuts and washers.

Attachthelowarboardgﬁdetothewdeagewiththepan-head SCrews.

Be sura to thread
throngh both the
connector and
the nameplate

f. Reinstall the cable shielding plate.
g. Install the sampler board (part number 19321-60010).
h. Reinstall the boards you removed in step b.
i. Attach the side panel.
j.  Replace the hlank key caps from the terminal keyboard with the AUTO
SEQ keycaps in this kit. '
19
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. Install the Sampler Board

a. Select a slot in the card cage for the sampler board. You can use slots
9, 10, 11, or 12. If an HP7671/72A board is installed, it must be
removed.

b. Remove the boards between the selected slot and the back of the GC.
Aseanhboardlsremoved,recordltslomtlonsothatltmbeplacedm
the same location when reinstalled.

c. Remove the cable shielding plate.

Change a parameter in the auto sequence table by pressing

) [, & [

For example, to set the sample volume parameter for the front injector to 2,
press these keys on terminal #1

m@-

ImHZm

You can change a parameter in the auto sequence table for either injector
from the same terminal. Indicate the number of the injector, the number of
the parameter, and the value of the parameter by pressing

(=) [we] ) [ wltee] @ [.m,]

Injector #1 is the front injector and injector #2 the rear injector.

Dm—ZImM

If you do not enter an injector number, the edit affects the auto sequence
table associated with the terminal you are using. Terminal #1 controls the
front injector (#1) and terminal #2 controls the rear injector (#2).

The [inj #] may be 3; “3” indicates that you want simultaneous injections
(i.e., front and rear injectors inject at the same time).

For more information on simultaneous injection see “SYNC Mode” on
page 28.

Any of the ten parameters can be entered or changed manually or
automatically using keystroke or BASIC programs. If an incorrect entry is
made for any parameter, the HP 5880A will refuse the entry and indicate
the cause of the error. The first and last bottle parameters may be BASIC
variables. All others must be simple numbers.




Description of Parameters 1. Upgrade the ROM Board

0. INJECTION MODE: Specifies whether the injector is in the normal or . Remove the right side panel of the GC.
on-column injection mode. The on-column injection mode is used with cool - b
on-column inlets. For the on-column injection mode, the injector changes . RHe;nove tAh;E;)M board (part number 19300-60155) from slot 2 of the E
the injection speed to 500 milliseconds and lowers the tip of the syringe ' EEB_U cage. i }g
needle an additional 19 mm (3/4 inch) to the column. c. Replace the group 4 EPROMs (iabeled G4L and G4R) with the EPROMs 4
an e . o in this kit according to the following table and illustration. The table o
f : . :
] f:;.to Gjn]‘:,is normal injection mode. Use this setting with packed and . shows which EPROMs are in ry and whether they go into } 3
3 ) the left or right position. ;
m  Set to “1” for on—column injection mode. Use a 26/23-gauge syringe. . 4 .
1. PRE-INJECTION SAMPLE WASHES: Specifies the number of HP 19321A 19300-80070 19321-80080
times the syringe is rinsed with sample before the injection. The injector HP 19321B 19300-80090 19321-80100
lowers the needle into the sample vial, fills the syringe to eight-tenths its HP 19321C 19300-80110 19321-80120 |
full volume, and empties it into one of the waste bottles. ’
¥ P d. Insert the ROM board into slot 2. !
- The allowable values for this parameter are 0 to 15. :
An excessive number of sample washes can create a vacuum in the sample 3
bottle and affect the reproducibility of the injection volume. '.4
2. VISCOSITY: Specifies the number of seconds the plunger pauses at the :
top of the pump stroke and injection stroke. For viscous samples, the pause
allows the sample to flow into the vacuum created in the syringe. ‘"‘

The allowable values for this parameter are 0 to 7.

8. SAMPLE PUMPS: Specifies the number of times the syringe plunger is
moved up and down while the needle is in the sample to expel air bubbles
and improve reproducibility.

The allowable values for this parameter are 0 to 15.
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* Installing the Electrical Components

This section explains how to upgrade the EPROMSs on the ROM board and
how to install the sampler board to the GC.

WARNING

TURN THE POWER SWITCH ON THE GC TO “OFF” AND
DISCONNECT THE POWER CORD BEFORE INSTALLING THE
AUTOMATIC SAMPLER BOARD IN THE GC.

Turning off the power immediately erases data stored in the
instrument’s memory. To save this data, list the set points and
programmed events. Reenter the data when you have
completed the installation.

This procedures requires protection against electrostatic
discharge. Uso a static control wrist strap (part number
9300-0969 for large wrist strap or part number 9300-0870 for
small) connected to a ground. i you do not use static
protection, you may damage the electronics of the board or
controller.

4. SAMPLE VOLUME: Specifies the injection volume. Each volume unit
corresponds to one-tenth the syringe’s capacity. For example, each unit for
a 5-pl syringe is 0.5 pl.

The allowable values for this parameter are 1 to 5.

Do not set the volume parameter for splitless inlets to volumes
more than 2 pl. Larger wvolumes cause sample to be lost
through the purge vent and may contaminate carrier inlet lines.

5. POST-INJECTION SOLVENT “A” WASHES: Specifies the number
of times the syringe is rinsed with solvent from the solvent A bottle. The
injector lowers the needle into the solvent A bottle, fills the syringe to
eight-tenths its full velume, and empties it into one of the waste bottles.

The allowable values for this parameter are ¢ to 15.

6. POST-INJECTION SOLVENT “B” WASHES: Specifies the number
of times the syringe is rinsed with solvent from the solvent B bottle. The
injector lowers the needle into the solvent B bottle, fills the syringe to
eight-tenths its full volume, and empties it into one of the waste bottles.

The allowable values for this parameter are 0 to 15.
7. INJECTIONS PER BOTTLE: Specifies the number of times the run

.is repeated for each sample vial. For example, if the value is two, each vial .

is analyzed twice.
The allowable values for this parameter are 0 to 5.

=1

An excessive number of injections per vial can create a vacuum
in the vial. This may affect the reproducibility of the injection
volume.

25




8. FIRST BOTTLE: Specifies the tray or injector turret position of the

first sample vial. Each position on the tray and turret is numbered. Tray
values range from 1 to 100. Injector turret value is 1. This parameter may
be a BASIC variable.

Without a tray, the HP5880A GC can only run one sample at a time.

9. LAST BOTTLE: Specifies the tray or injector turret position of the last
sample vial. Tray values range from 1 to 100. Injector turret value is 1.
This parameter may be a BASIC variable.

An empty bottle position between the FIRST BOTTLE and the LAST
BOTTLE parameters will be interpreted as an error, and the sequence will
abort.

Starting a Run or Sequence

With a ray, press

E
Without a tray, press E .
- A

GC readiness is required before injection. Conditions required include oven
readiness and the absence of conflicting operations, such as already running
an analysis, auto sequences, or programs.

You can everride the parameters in the auto sequence table for FIRST
BOTTLE and LAST BOTTLE. The following example starts a sequence for
sample vials in tray positions 6 through 26 using the injector associated
with the terminal you use.

@) ® o oalj]

Im=-Zm

Checking Your Work
_

Double-check the following:

[0 Be sure the new septum nut(s) and dummy septum nut(s) are installed
properly.

[0 Be sure the three screws that attach the tray bracket to the standoffs
on the injector bracket go through the holes labeled B on the tray
bracket.

OO0 Be sure the flat head screw for attaching the tray bracket is in the
correct position. See page 14.

O All screws and standoffs are tight.

For detailed information on mounting and connecting the injector and tray,
see chapter 1, “Setting Up” in your Operating Manual,

An example cable diagram for your GC is in the next section.

After you have completed the installation, place this Link Manual in the
binder of your Operating Manual for the HP 7673 Automatic Sampler
(part number 07673-60995) after the tab for appendix C “Link Manuals.”




9. Attach the Tray Bracket Stopping a Sequence
a. Place the tray bracket on the mounting supports and the standoffs

g installed in steps 1 and 2. The top of the standoffs should fit into the ) ) To stop a run, press -
E .

Im—Zm

holes labeled with the letter B on the tray bracket.

b. If the top of the standoffs do not line up with the holes labeled with the )
letter B, check the location of the standoffs against the figure on This command can be used at any time. The run in progress is completed,

page 12. and no further injections are made. The command must be entered on the

¢. Using a No. 2 point Pozidriv, screw in the three pan-head screws - same terminal or channel that you started the sequence.

through the holes labeled B and into the standoffs.

d. Line up the hole on the rear of the bracket (labeled 5880) with the ‘ Single Sample
threaded hole of the tray bracket support. Screw one pan-head screw
into the mounting support with a no. 2 point Pozidriv. With a tray installed, you can interrupt a sequence and run a single sample
from the turret of an injector by the following procedure.
e. Line up the hole on the front of the bracket (labeled 5880} with the - '
threaded hole of the tray bracket support. Screw one flathead screw 1. Note the sample vial number currently running and interrupt the
into the mounting support with a no. 2 point Pozidriv. ) sequence by pressing

Im-2m

. ATO

2. Changeanyrunpamrﬂetersu.éingtheEDITSEleysexplainedon
page x.

3. Place the sample in the sample position of the turret.

4, Start the single run by pressing

a:;.

Im=-Zm

5. Reset the run parameters for the sequence you interrupted, including
the FIRST BOTTLE, and restart the sequence.




SYNC Mode

The synchronous mode (SYNC) is used to synchronize injectors and
terminals. When the synchroncus mode is turned on, both terminals start
at the same time. If there are two injectors, the injectors inject at the same
time.

For these types of applications, the SYNC feature must be turned “ON” by
pressing .

Gold

When using an oven temperature program, enter the parameters for each
injector from its own terminal. Also set the SYNC feature to “ON” on both
terminals.

Start the synchronous sequences from the terminal associated with the
greater number of runs by pressing

ca-

The following illustration shows using two injectors and an oven
temperature program. The injectors and terminals must be synchronized so
that they start at the same time.

ImHZm

Started frem terminal no. 1
Changing temperature Ovea
Chassel 1 |_ 1 Detoctor
{greatsr no. of runs) ' Hm
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8. Attach the Tray Bracket Support

a. Using a no. 2 point Pozidriv, remove the two screws that hold on the
panel on the left-hand side of the GC. Remove the side panel.

b. Position the new side panel {part number 19300-01260) and attach it
with two short standoffs (part number 18597-20745). Tighten them
with a 3/8-in. crescent wrench.

c¢. Using a no. 2 point Pozidriv, attach the tray bracket support with two
pan-head screws.

If the injector bracket is installed over the A and C inlets, use the rear
set of holes. '

If the injector bracket is installed over the B and D inlets, use the
front set of holes. )
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7. Attach the Tray Standoffs .

a. Screw the three standoffs (part number 18597-20710) into the injector If you start the sequence from the terminal associated with the
mounting bracket. Use the holes identified in the illustration. Ifyoudo - smaller number of rung, the excess runs will not be performed.
not use the correct holes, the tray will not be able to deliver sample ' _
vials to the injector. The following illustration shows splitting a sample and using two columns

. . . and two detectors to analyze it. The signal from each detector goestoa
& b. Tighten the standoffs with a 3/8-in. crescent wrench. different terminal. The terminals must be synchronized so that they start
- at the same time.
Cvenr
w1 e
| | | |
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In the simultaneous injection mode, an error will result if the two
auto sequences call for the same bottle for the same injection.
in this case the error message

*+* ERROR *** AUTO SEQ BOTTLE CONFLICT
will be printed, and the auto sequence aborted.

B e Sl £ £ i TR
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| For more information regarding the use of SYNC, consult the "HP 5880A
Instrument Manual.”
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Example 1: Single Injector with a Tray

This example illustrates how to do a sequence of runs using the tray and the
front injector.

The following terminal display shows editing five parameters of the auto

sequence table. These parameters tell the GC that:

The injector is mounted over a packed or capillary inlet.
The injection volume is 1/10th of the syringe volume.
Each sample vial is analyzed three times.

The six sample vials are in tray positions 20 through 25.

EDIT AUTO SEQ O, O
EDIT AUTO SEQ 4, 1
EDIT AUTO SEQ 7, 3
EDIT AUTO SEQ 8, 20
EDIT AUTO SEQ 9, 25
LIST AUTO SEQ

INJECTOR 1:

. MODE (0=NORMAL, 1=0N COLUMN) = 0

. PRE-INJECTION SAMPLE WASHES = 2
VISCOSITY = 0

SAMPLE PUMPS = 4

SAMPLE VOLUME = 1

POST-INJECTION SOLVENT A WASHES = 2
POST—INJECTION SOLVENT B WASHES = 2
INJECTIONS PER BOTTLE = 3

FIRST BOTTLE = 20

. LAST BOTTLE = 25

WLOSNOOWUM AWM =0

6. Attach the Dummy Septum Nuts and the Mounting Posts

a. Screw on dummy septum nuts {part number 18597-20580) over the
inlets that are not being used with the automatic sampler.

b. Screw each mounting post clockwise into the threaded holes of the
bracket. Tighten the posts with a flathead screwdriver.

If you are installing the tray bracket, continue on the next page.

If you are not installing the tray bracket, turn to page 15.

o ethdy el R




5. Align the Bracket

a. Attach new septum nuts (part number 19243-60500) on the packed and
on-column inlets that are being used with the automatic sampler. Do
not place septum nuts on the inlets that are not being used.

If the GC has a eapillary inlet, route the gas lines on the inlet nut
over the mounting bracket. Push the inlet nut down and turn it clock-
wise. Tighten it with the inlet wrench.

The gas lines must not interfere with the feet of the injector. Small
white circles on the bracket show where the injector feet touch the
bracket. If necessary, gently bend the gas lines so they do not cross the
white circles.

b. Place the plastic alignment tool(s), honeycomb side up, over the inlet(s)
of your GC. Move the bracket until both alignment tools fit flush on
the bracket. If you cannot make them fit flush by moving the bracket,
you may have to adjust the position of the inlets.

c. Tighten the four screws that hold down the bracket with a no. 2 point
Pozidriv. Remove and save the alignment tools for future adjustments.

Load the six sample bottles into the tray positions 20 through 25. The
instrument will make 18 runs (three runs for each of the six vials).

Tep View of Quadrant

Im-Zm

Start the sequence by pressing .




Exampile 2: Two Injectors with a Tray 4. Place the Bracket

In this example the instrument is used as two isothermal GCs (both a. Place the bracket on top of the standoffs.

channels of a dual channel instrument are used to analyze samples , .. . o
asynchronously; both channels have different start times and durations). . The m:}ector f:nountmg bracket enables you to mount two injectors over
This mode of operation is only practical if the oven is run isothermally. nonadjacent inlets—either A and C positions or B and D positions. De-

cide which positio eed, -
The following illustration represents the asynchronous configuration. positicns you n

b. Line up the top of the standoffs with the slots on the bracket. Screw the
pan-head screws into the threaded holes of the standoffs. Do not

Oven tighten the screws until step 5.
, =]
Chammel 1 |_ 1 Detestor E\ ' When installing the bracket over the A and C positions, use only three
screws.
LLTELELE ! 1)
A | S ——————

SR et T

L

g

| |

: Cramet 2 L:{H}m Detctr !E

A

e b

| SN —— |

This requires the SYNC mode to be turned OFF on both terminals. Press
on both terminals

The sequence for the front injector requires the same run parameters as in
the first example, except each vial is run only once (one injection per vial).
From the terminal controlling the front injector, edit INJECTIONS PER
BOTTLE to “1.”

Dm={Zm

Gold

Enter the necessary changes to the rear injector on the terminal for
channel 2. The sample vials for the rear injector are in tray positions 5
thmugh 15. : N i
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c. Screw two brass-colored standoffs (part number 18597-20755) onto the The following illustration shows the editing commands and the auto
bottom of the mounting bracket to act as support legs. The holes have sequence tables for both injectors.
silver-colored pems (small threaded washers) on the top of the bracket.
Tighten the standoffs with a 1/4-in. nut driver.

- : EDIT AUTO SEQ 7, 1

LIST AUTO SEQ

T NPy T et

INJECTOR 1:

MODE {0=NORMAL, 1=ON COLUMN) = 0
PRE-INJECTION SAMPLE WASHES = 2
VISCOSITY = 0

. SAMPLE PUMPS = 4

. SAMPLE YOLUME = 1
POST-INJECTION SOLVENT A WASHES
POST-INJECTION SOLVENT B WASHES
INJECTIONS PER BOTTLE = 1

. FIRST BOTILE = 20

. LAST BOTTLE = 25

bkt

=
3

2
2

WO~ EWN=O
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EDIT AUTO SEQ 7, 1

EDIT AUTO SEQ 8, 5

EDIT AUTO SEQ S, 15

LIST AUTO SEQ

INJECTOR 2:

. MODE (0=NORMAL, 1=OM COLUMN)} = 0
PRE-INJECTION SAMPLE WASHES = 2
VISCOSITY = 0

SAMPLE PUMPS = 4

SAMPLE YOLUME = 1

. POST-INJECTION SOLVENT A WASHES = 2
POST—INJECTION SOLYENT B WASHES = 2
. TNJECTIONS PER BOTTLE =1

. FIRST BOTTLE = 5

. LAST BOTTLE = 15

RS At Y
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Load the seventeen sample bottles into the tray positions 5 through 15 and b. Replace the screws with the appropriate size standofTs.
20 through 25. The instrument will make 17 runs (one run for each vial). :

®  For capillary inlets, use two steel standoffs (part number
18597-20520) to support the injector bracket. Tighten them with a

Top View of Quadrant o | 1/4-in. nut driver.

= For packed inlets, use two small standoffs {part number
18597-20745} to support the injector bracket. Tighten them with a
3/8-in. crescent wrench.

®  When there is no inlet in a position, remove the small piece of
sheet metal that covers the position and replace it with the piece of
sheet metal (part number 18597-00245) and two steel standoffs
(part number 18597-20520).

- Start the sequence for the front injector from the terminal controlling the
front injector by pressing

AUTO
m-

Start the sequence for the front injector from the terminal controlling the
front injector by pressing the same keys.

ImHZm

I
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Save any standoffs you do not use for future adjustments or different
configurations.

=
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3. Attach the Injector Bracket Supports

The injector bracket is supported by standoffs (small hexagonal posts).
Where you attach these standoffs depends on the type and position of the -

inlet. The illustrations in this section show a capillary inlet in the B ' Error Messages
position and a packed inlet in the D position.

N
-
]

a. Remove the screws that hold down the inlets with a no. 2 point Depending on circumstances, the HP 5880A may print an error message on
Pozidriv. . its terminal to indicate a fault condition or certain occurrences in
communications. The following is a list of these messages and a brief
definition of their meaning;

#s% ERROR *** CHANNEL 2 (or 1) NOT INSTALLED

@ The START or STOP button on injector 2 (or 1) has been pushed, but
no channel 2 (or 1) has been configured in the instrument (no
integrator/plotter 2 or 1).

s SR . SR Sati

*s* ERROR ***AUTO SEQ BOTTLE CONFLICT

w The instrument is running two sequences in simultaneous injection
mode, and the two sequences have called for the same bottle.

**3 ERROR ***TRAY NOT INSTALLED

m The START AUTO SEQ command cannot be used without the tray
module installed. If no tray is installed, single samples may be run by
using the [ START [inj#] AUTO SEQ -} command.

Eﬁ,
4
1
3

*s#s ERROR ***INJECTOR 1 (or 2)NOT INSTALLED

o

= A START 1 (or 3) AUTO SEQ command has been attempted either with
no injector on channel 1, or with t:he power controller turned off.

« *x* ERROR *** TRAY MISSING BOTTLE (#)

m The auto sequence calls for a bottle (#) in the tray, but there is none in
i o the requested position.

35




% R *** TNVALID BOTTLE IN INJECTOR 1
ERRO! 2. Install the New Top Cover

@ The tray arm is attempting to deliver a bottle to an injector that

Install the ri umber 19324-00070) wi -
currently contains a bottle. a. s e right cover (part n 193 0) with twn pan-head
*x* ERROR *** TRAY FAILURE : b. If the GC has a capillary inlet light(s), remove the light and attach it to
the new lamp holder (part number 19321-00080). Disconnect wires and
®  Turn to chapter 5, “Troubleshooting”, in the operating manual to route them through the tie wraps wh ecessary.
troubleshoot the problem. ugh the tie eren
¢. Attach the lamp holder and the left cover {part number 19321-60010)
*** ERROR *** INVALID BOTTLE IN TRAY POSITION (#) - with two pan-head screws.
®  The tray arm is attempting to move a bottle from the injector back to a

tray position that currently contains a bottle.

*** ERROR *** INJECTOR 1 (or 2) FAILURE

®  Turn to chapter 5, “T'roubleshooting”, in the operating manual to
troubleshoot the problem.

. . . - ml. I
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WARNING

TURN THE POWER SWITCH ON THE GC TO “OFF" AND
DISCONNECT THE POWER CORD BEFORE INSTALLING THE
AUTOMATIC SAMPLER BOARD IN THE GC. ALLOW THE INLETS
AND OVEN TO COOL BEFORE INSTALLING THE INJECTOR
MOUNTING BRACKET. THE METAL SURFACES OF THE GC ARE
VERY HOT AND COULD BURN YOUR SKIN.

Turning off the power immediately erases data stored in the
instrument’s memory. To save this data, list the set points and
programmed events by pressing [LISTI{ENTER]. Reenter the
data when you have completed the installation.

Remove the Existing Top Cover, Side Panel, and Septum Nuts.

a. Using a no. 2 point Pozidriv, remove the top cover and left side panel of
the GC.

b. Remove the septum nuts on the packed and on-column inlets.
c. For capillary inlets, loosen the inlet nut with the inlet wrench. Turn the
nut counterclockwise until it is off the threads and lift it out of the way.

CAUTION

Tumn off the gas flows before you remove the iniet nut to avoid
damaging the packing in the Inlet liner. Avoid contaminating the
Inlet while it is uncovered. The braze joints that hold the gas
lines to the inlet are fragile.




Installing the Brackets
L .

Pull out the yellow worksheet from the center of this link manual. Use this
worksheet to organize the hardware and tools for each step. Full-scale
drawings of the screws help identify which ones you need for each step. If
you do not use the worksheet for this complex task, you may not be able to
complete the installation successfully.

The necessary hardware is packaged in several locations. The injector 3
bracket is packaged with the controller module, the tray bracket is o
packaged with the tray module, and the top cover is packaged with the -
electronic materials,

If any of the hardware is missing, contact your HP representative. E

1 o, St P, i T Tymint: Proniaas:

Tools you need for each step P O

Parts you need for each step

iy s iy o (Y
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Before You Start
(3 —
This “link” manual contains information specific to using the antomatic
sampler with an HP 5880A Gas Chromatograph (GC). Refer to the
HP 7673 Automatic Sampler Operating Manual (part number 07673-60995)
for general operating information, including: mounting an injector, selecting
consumables, or calculating the maximum number of samples you can run.

R (e "’-ﬁ?-‘\‘f"'f'w‘“' o

This link manual contains the following information:

» Instructions for installing the mounting brackets for the
HP 18593B Injector Module and HP18596B Tray Module on an

- HP 5880A GC. Turn to page 3.

m Instructions for installing the necessary electrical components (printed
circuit board and EPROM:s) on an HP 5880A GC. Turr to page 16.

Before you begin check to see that you ordered the correct option. The
following table shows what features each option supports and the

AR A o

associated part numbers. :
Option aunber 19321A 193218 19321C
: ALS, Loop, D/A, ALS, Loop, D/A, ALS, Loop, DVA,
Supported featores | Yave Driver, EFC, NP, | v never EFC, | Valve Driver, SCC,
FPD, External lnput vave D e
(A/D), and SCC
1818-3118 1818-3121 19335-80010
0 EPROMs 18183120 1818-3122 19335-80015
ROMs 19300-80070 19300-80090 19300-80110
New EPROMs 19300-80080 19300-80100 19300-80120

» Sample diagrams for connecting the cables for the automatic sampler to
an HP 5880A GC. Turn to page 20.

m  General operating instructions for using the automatic sampler with the
HP 5880A GC. Turn to page 21.

& Common error messages. Turn to page 35.

@ Copyright 1989, 1990 by Hewlett-Packard Company
All Rights Reserved
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1/4-in. ma driver
inket wrench
inlet wrench
No. 2 Point Pozidriv

flathead screwdriver

( Deawn ful scals )
( Drawn ful scale )
( Drawn full scale )

( Drawn full scals )

2 injector bracket bushings (18597-20735)

2 self-tapping screws (0624-0546)
2 pan head screws {0515-0915)
{ Drawn full scais }
2 aignment tools (18587-40030)
2 injsctor mobmg posts (07673-20865)

3 standoffs (18597-20520)
1 injector bracket (18957-00175)

;@m »
e
OQ OO

1 Attach the Bracket Supports
O

9 Detach the kniet Nut

3 Place the Bracket h

4 Attach the Inket Nz

5 Align the Bracket

©  Attach the Mounting Posts

Exploded diagram
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njector Module
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to an HP 5890A or HP 5830 SERIES Il Gas Chromatograph.
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3. Place the Bracket

a. Hold the bracket with the bend on the left side and slide it onto the cyl-
inders that you attached to the side wall in step 1. Allow the bracket to
rest on top of the standoffs.

Figure 5. Placing the mounting bracket on the GC.

b. Line up the top of the standoffs with the hole and slot on the bracket.
Screw the pan head screws into the threaded holes of the standoffs. Do
not tighten the screws until step 5.

Figure 6. Start the pan head screws into the standoffs.

4. Attach the Inlet Nut (Read only if the GC has a split/splitless injection port.
If not, skip to step 5.) ;

a. Route the gas lines on the inlet nut over the mbunting‘ bracket. For
most configurations, the gas lines should be routed over the front or
rear of the bracket.

The gas lines must not interfere with the feet of the injector. Small
white circles on the bracket show where the injector feet touch the
bracket. If necessary, gently bend the gas lines so they do not cross the
white circles. :

b. Push the inlet nut dewn and turn it clockwise. Tighten it with the inlet
wrench.

Figure 7. Route the gas lines over the bracket and reattach the inlet
nut.




5. Align the Bracket 2. Detach the Inlet Nut (Read only if the GC has a split/splitless injection port.

a. Place the plastic alignment tool(s), honeycombed side up, over the in- i not, skip to step 3.)
let(s) of your GC. Move the bracket until both alignment tools fit flush For a split/splitless inlet, route the gas lines over the bracket. If you do
on the bracket. If you cannot make them fit flush by moving the o , / not, you cannot replace the inlet liner without removing the bracket.
bracket, you may have to adjust the position of the inlets. '

b. Tighten the two screws that hold down the bracket with a No. 2 point CAUTION
Pozidriv. Remove and save the bracket alignment tools for future '
adjustments.

Turn oft the gas flows before you remove the inlet nut or you
may damage the packing in the inlet liner. Avoid contaminating
the inlet while It is uncovered.

a. Loosen the inlet nut with the inlet wrench. Turn the nut counterclock- B
wise until it is off the threads and lift it out of the way. The braze joints &’
that hold the gas lines to the inlet are fragile.

L

P A
L T T T SR T

Figure 8. Align the bracket and tighten the screws.

If you have an on-column inlet on an HP 5830A with a cooling tower ‘
(Part No. 19245-20540), replace the cooling tower with a septum nut base
assembly (Part No. 19245-80520). Save the cooling tower to realign the
bracket. If you have an HP 5890 SERIES II cool on-column inlet,

remove the needle guide top (Part No. 19245-20670). Save the needle guide : Figure 4. Detach the inlet nut and lift it out of the way.
top to realign the bracket. f

% base assembly guide top %

A R
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e. Screw one standoff onto the bottom of the mounting bracket to act as a

; support leg. The hole has a silver-colored pem (small threaded washer) . 6. Attach the Mounting Posts
1 on the top, right-hand side of the bracket. Tighten the standoff with a
& 1/4-in. nut driver, a. Screw each mounting post clockwise into the threaded holes of the

bracket. Tighten the posts with a flathead screwdriver.

<y

B T e LA R T T TR

Figure 3. Attach the standoff to the bottom of the mounting bracket.
' Figure 9. Attach the mounting posts.

If a purged packed inlet is installed on the GC, this standoff could

" WW?”‘W N U

E} interfere with the heat sink (metal fins) around the inlet. If necessary, use
E only the left-hand side of the heat sink.
" If HP 5890 SERIES I cool on-column inlets are installed in both the

front and rear positions of the GC, do not install this standoff. Without this

standoff, the stability of an injector in the rear position may be affected. .
; {
.
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Checking Your Work

12

Double-check the following:
[0 If the GC has a split/splitless injection port, check the inlet nut.

O If the GC has an on-column injection port, be sure that you have
replaced the cooling tower with the septum nut base assembly.

O If gas lines are routed over the bracket, be sure the lines are not near
the white circles.

1 Check that the following are tight:
O Self-tapping screws.
O Pan head screws.
{1 Injector mounting posts.

If you are installing a' tray, install the tray bracket before mounting the
injector.

For detailed information on mounting and connecting the injector, see
chapter 1 of your operating manual “Setting Up.”

d. Screw two of the standoffs (small hexagonal posts) into the threaded
holes located near the inlets. Tighten them with a 1/4-in. nut driver.

I

A IR B

Figure 2. Attach the standoffs near the inlets. _ 3

If the rear inlet is an HP 5890 SERIES II coo! on-column inlet (Accessory
Kit 192458 or 19245C) on an HP 5830A GC, use a short standoff in the rear
position {(Part No. 19245-20760). This standoff is packaged with the
accessory kit.




L* 1. Attach the Injector Bracket Supports 4

a. Remove the port pan by inserting a finger into the U-shaped cut on the

panel and pulling p. . Connecting to HP 5890 GCs

s

{ b. Lift up the right-hand side of the top cover.

: c. Using a 1/4-in. nut driver and the two self-tapping screws, attach the . The type of data-handling device and communications configuration that
3 two small cylinders onto the left side wall of the chromatograph. you use determines how you connect the automatic sampler to the

i : HP 5890 GCs. This section contains some general information and two

examples of cabling for the instrument network (INET).

For cabling the automatic sampler to data-handling devices, see the link
manual for the specific device or system.

For detailed information on cabling to the HP 5830 SERIES II Gas
Chromatograph, see the Site Prep/Installation Manual
(Part No. 05890-90280). )

Signal Cable Connections

INET and REMOTE cable connections are located under the right top panel
of the HP 5890. Other connections, such as the RS-232-C connector, are

3 found on the back.
3
E Figure 1. Attach the cylinders to the side of the GC.
: Remote connector
; |
JIN00T K
52 S Foue | B
- = - g - Eé = 1 ]
d IIHHE
=¥
| front Rear
INET connectors

" Figure 10. Signal cable connections.
13




Instrument Network (INET) 2 ‘zag

The following diagrams show two INET configurations for connecting the
automatic sampler to an HP 5890.

Installing the Injector Bracket

Pull out the yellow worksheet from the center of this link manual. Organize
the hardware and tools for each step. Full-scale drawings of the screws help
identify which ones you need for each step. If any of the hardware is

missing, contact your HP representative,
1 o i Bnchet Seppan VR agir ﬂf
A Simple INET Loop | Step by step ' [
(oo ok pala) . ;‘
fmsscssescccco-ecco-- messccesciome- ' Parts you need for each step \\g.m S — :
' Mt thdi i . W Tools you need for each step T = ;
- : 1 » : 1 i lncier B 7Y
. ' m] ::
¢ : ‘é
: ] Controlier | 2 s TN 5
L: - _: ouTl W T e e i (e it s e
- - | [ - 4 et e [P
. L — ] 5 sy ceta Ob M. PP P
—-—-.-' = ; — Qo 2 sl e (WPTS EY
=== 8 ok an oty e . Il Wl
- -= ] B
E _ ] — !I-::-I!-:)n-m
s Eg?sl ‘ N\
Exploded view with all parts
HP 5890 SERIES I Gas Chromatograph Controler & Integralor

Figure 11. Cable connections for a system using INET.
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Before You Start

A Simple INET Loop

R This manual contains the following information: :
m  Instructions for installing the mounting bracket for the
HP 18593B Injector Module.
= Sample diagrams for connecting the cables for the automatic sampler to ' R R
the HP 5830 Gas Chromatographs (GCs). ] '
EEREEEE R E R R R iR '
Before installing the injector mounting bracket on an HP 58904, you must ' Sampler o
first install the split top cover for the HP 5890 SERIES II Gas ' jeemcaslkeccuncoces -2 HNOUT
: . ]
_-@_; Chromatograph. ! ' ~ Coniroller | 5
3 - . S L}
- | u
- s ot I — e - o
3 Allow the inlets and oven to cool before installing the injector —7 =k l ﬁ _= H
? mounting bracket. The metal surfaces of the GC are very hot i i ] [ = ] l R?t:ﬂm"m
: and could burn your skin. If you have a split/splitless = ey | it N
1 injection port, you could damage the column. ~ - ;' out}, ;
After you have completed the installation, place this link manual in the 5690 TEED D
binder of your operating manual for the HP 7673 Automatic Sampler s EE S22 2= =EF
(Part No. §7673-60995) after the tab for appendix C “Link Manuals.” HP 5890 SERTES I Gas Chromatograph Second Controler
ntegrator & Integrator

Figure 12. Cable connections for a dual injector system using INET.

© Copyright 1889 by Hewlett-Packard Company .
All Rights Reserved
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%ontents for Accessory Kits HP 18599H Contents for Accessory Kits HP 18599R and 18599S
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Description Part No. QTY Item  Description Part No. QTY
Controlier/HP-IB Board 18594-60110 1 ' 1  RS-232-C Board 18594-60080 1
HP-IB Cable 8120-4654 1 : 2  Controller EPROM 18594-8NNNN 1
M3 Screws 0515-0912 6 . 3  Controller Board 18594-60060 1**
T#6 Washers 2190-0065 6 ¢ RS-232-C Manual 18594-90300 1
Bezel, Blank 18594-00115 2 * Included in HP 18599R kit only. NNNN indicates the last four digits of the
Bezel, Blank 18594-00116 2

part number for most recent EPROM.

** Inchided in HP 185998 kit only.
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4  Controller Board 18594-60060 1** ‘
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g 4 For Use With an HP ChemStation (HP-UX Series)

}; : Set the HP-IB address switches on the rear panel as shown in the following
£ ' illustration. The address should be unique for each instrument.

» HP-IB Board |

In the illustration the example switches on the right are set to address 8.
This is the usual address for the first automatic sampler connected to a
The controller/HP-IB board contains a control section and a ChemStation. For an additional automatic sampler, choose any unused
: communications section. It is used to control the injector(s), the tray, and w address.

s other devices attached to the controller.

_ ¢ Select an address from 1 to 28

The board communicates with HP ChemStations via an HP-IB cable. It - o Must be different than ali other

communicates with HP 3350 Lab Automation Systems (A series only) via an ' '"’L’::’:";: HP-1B add"s':;:;‘es

RS-232-C Interface Board in the COMM slot and an RS-232-C cable to an e S
X HP 35900B Dual Channel Interface. 1 mm°
g 2 00010

This section includes information for configuring the board with either a i mﬂ;

] ChemStation or Lab Automation System, for connecting the cables, and for i - 5 00101
" interpreting the turn-on behavior of the controller when the HB-IB board ' had g %}2
} is installed. , e 8 01000
4 : . g 01001
"~ Configuring the Board - 10 gio10

- 12 01100

: The following illustration shows the location of the address switches on the N }: 311}210
e controller/HP-IB board. Configure the board for either a ChemStation or a 15 81111
Lab Automation System with the following instructions. Be sure to - }g :%
L properly ground yourself to eliminate any static discharge problems. ‘ 13 10010
- / 19 10011
; : i
s Address switches 22 10110
B py - 23 10111
50421 ¥ o001
: ey WO\ —— Q)8 = 11oto
Nl fl 28 11100

29 11101

Turn back to page 6 and install the HP-IB board.

m  Remove the plastic cap from the connector on the back of the
Controller/HP-IB board. Save it for later use.

m  Install the controller/HP-IB board in the CONTROLLER slot.
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For Use With an HP 3350 Lab Automation System (A series only)

When configuring for use with a Lab Automation System, you must
configure the HP-IB and RS-232-C boards.

This configuration requires an HP 35900B Dua! Channel Interface. The
model designation is on the Serial Number plate on the rear panel.

1. Locate the W1 BAUD RATE jumper on the RS-232-C board {part
number 18594-60080). Set the jumper to 9.6K as shown in the following
illustration.

2. Set the HP-IB address switches on the rear of the HP-IB board to
address 8 as shown in the following illustration.

16 8 4 2 1

Turn back to page 6 and install both boards in the controller.

®  Install the RS-232-C Interface board in the COMM slot and the HP-IB
board in the CONTROLLER slot. Leave the plastic cap on the HP-IB
connector.

14
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If any of the following are true, the controller board is not compatible with o
the tray board. Contact you HP representative to order the necessary part. }5
m  The CONTROLLER slot has a board in it with no connectors on the é’%

bezel (i.e., a flat metal plate). The part number for this board is

18594-60020. Lock on the lower right-hand corner of the board,

-l

n ThereisanEPROMontheeontro]]erboarda.nditspa:tnumberis E
18594-80010. '

Connecting Cables ,

1. Plug the tray cable into the connector of the tray board in the left-hand
slot on the back panel of the controller. o

2. Secure the plug to the connector with a small flathead screwdriver. 2
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The following instructions include checking the configuration of the
controller board and connecting the tray cable.

For information on mounting and operating the tray, see the antomatic
sampler operating manual. For A modules, see part number 07673-60990.
For B modules, see part number 07673-60995.

:: Checking the Configuration

The tray board you received with this accessory must be able to
communicate with the controller board. There are a few cases where the
controller board must be modified.

Locate the board in the slot labeled CONTROLLER. If any of the following
are true, turn back to page 6 and continue installing the tray board.

m  There is a U6 EPROM on the controller board and it has a part number
whose last four digits are greater than 010 (ie., a part number greater
than 18594-80010).

m A controller/HP-IB board is in the CONTROLLER slot. A picture of
the board is on page 8.

m A 5880A communication board is in the CONTROLLER slot. A picture
of the board is on page 8.

Connecting Cables

With HP ChemStations (HP-UX Series)

1. Connect an HP 8120-4654 {or equivalent} HP-IB cable from the
connector on the back of the board to either an instrument HP-IB port
on the ChemStation or an HP-IB connector on a cable that eventually
reaches a ChemStation instrument port.

DO NOT connect the cable to an HP-IB ChemStation disk or printer
port. '

HP 8120-4654

Instrument Pert

HP 76724 instrumests

c Ner ChemStation

& M .

NE==
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With HP 3350 Lab Automation Systems

Connect an HP 17255D (or equivalent) RS-232-C cable from the connector
on the RS-232-C Interface Board to an instrument port on the rear panel of
an HP 35900A Dual Channel Interface.

RS-232-C RS-232

Coanectar Pert
HP 350008

HP ToToA HP 17255D Dual Channel
Interface

15




Turn-on Behavior 4. Attach the Top Plate and Top Cover

When you turn on an automatic sampler containing a controller/HP-IB a. Slip on the metal top plate.
board, the fault lights (i.e., LEDs} on the front panel remain on until :

initialization is complete. It may may take from one to ten seconds,
depending on what other boards are installed.

For an A module, complete this step.
b. Screw on the five screws with a No. 2 Point Posidriv.

For a B module, complete these steps.
Red Green -
b. Screw on the four corners screws with a No. 2 Point Posidriv.
/ AN ‘ c. Tighten the screws of the bezels with a No. 1 Point Posidriv.
— 1 3 |
A For a both modules, complete these steps.
e {5 _ d. Slip on the controller top cover.

. . ' e. Screw on the two screws with a No. 1 Point Posidriv.
During initialization, the controller runs a series of internal diagnostics. If
a problem is found, initialization stops and the read fault light flashes a

diagnostic code. Possible codes are: 5. Connect Any Cables i
m 2 flashes—defective RAM on the cont:mI]erli—IP—IB board For instructions, turn to the page for the board you are adding,

a 3 flashes—defective ROM on the controller/HP-IB board For the tray board, turn to page 11.

m 4 flashes—defective RAM on a bar code reader board For the controller/HP-IB board, turn to page 15.

» 5 flashes—defective ROM on a bar code reader board For the Loop board, turn to page 21. E

s 6 flashes—bar code reader cable not attached
m 7 flashes—bar code reader configuration switch set to TEST

The red fault light also flashes to indicate problems with the tray board. If
the tray board is installed but the cable is not attached, the red light turns
on and remains on. This prevents seeing any of the diagnostic flashes from
the controller/HP-IB board.

16 : 9
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RS-232-C Board

This section includes information for configuring the board. Be sure to
properly ground yourself to eliminate any static discharge problems.

For initial operation information, see section 2 of the “HP 7673 Automatic
Sampler with RS-232-C Serial Interface Manual” (part number
18594-950300).

Configuring the Board
1. Locate the W1 BAUD RATE jumper on the RS-232-C board (part

number 18594-60080). Set the jumper to a baud rate that is supported
by your computer (i.e., 300, 600, 1200, 2400, 4800, 9600 or 19200 baud).

[ ! Band rate set te 9600

In general, higher baud rates will result in faster communication and
shorter delay times, but sometimes rnmning at very high baud rates
could make it difficult for your computer to keep up with transmission
from the HP 7673. Some experimentation may be necessary.

For more information on baund rate selection, see section 3 of the “HP
7673 Automatic Sampler with RS-232-C Serial Interface Manual” (part
number 18594-90300).

17




m  If you are using kit number 18599R, go to step two.

m  If you are using kit number 185998, go to step three.

2. Locate the board in the slot labeled CONTROLLER. There is an .
EPROM on this board with the part number written on it. Without : Tab Blank bezel
removing the board find the part number on the EPROM. The part Pl
number should look like 18594-80NNN. | 9

<> = o R | .
[ . .

. [ = :
B 4 LT :
[ 4

- " EPROM J

e [ }o =

- s LT 3w —n 7 4

IF NNN is greater than or equal to 120, turn back to page 6, remove
any board or blank bezel from the COMM slot, and install the RS-232-C
board in the COMM slot.

TF NNN is less than 120, remove the board in the CONTROLLER slot
and lay it on a flat surface.

a. Note the orientation of the EPROM curreatly installed. Remove
the installed EPROM.

b. Install the new EPROM (18594-8NNNN) provided in the kit.
¢. Re-install the board into the CONTROLLER slot.

d. Turn back o page 6, remove any board or blank bezel from the
COMM slot, and install the RS-232-C board in the COMM slot.

3. Remove the board in the CONTROLLER slot. Install the controller
board (18594-60060) provided in the kit in the CONTROLLER slot.

Turn back to page 6, remove any board or blank bezel from the COMM _ .
slot, and install the RS-232-C board in the COMM slot. :

18 : 7
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= 3. Configure the Board(s)
For instructions, turn to the page for the option beard you are adding.

For the tray board, turn to page 10.

RS P S

For the controller/HP-IB board, turn to page 12.

5
L.
3
3

For the RS-232-C board, turn to page 17.
For the loop board, turn to page 19.

= 3. Install the Board(s)

i

’ | a. Determine in which slot the option board belongs from the table on
" page 8. If there is a board or blank bezel (i.e., metal plate or cover) in
the slot, remove it.

- - b. Line up the tab and plug(s) on the bottom edge of the board with the
: slot and connector(s) on the base of the controller. Press the board

gently into place.
c. Be sure the board is seated correctly at two points:

Ah

m  The tab of the board is in the slot.
m  The plug(s) is firmly seated in the connector(s).
For an A module, also complets this step.

R SR O

qur 2

d. Using a No. 1 Point Pozidriv, attach the boards bezel to the back of the
controller with two screws.

RARak:ie

For a B module, also complete this step.

d. To be sure the front bezel tab is seated, wiggle the bezel back and forth
with the tip of your fingers while pressing down on the board.

ST

bR

R

Loop Board

This section includes information for configuring the board, connecting
cables, and setting run parameters. Be sure to properly ground yourself to
eliminate any static discharge problems.

Configuring the Board
m K you are using kit number 18599L,, go to step one.
= If you are using kit number 18599M, go to step two.
1. Locate the board in the slot labeled CONTROLLER. There is an
EPROM on this board with the part number written on it. Without

removing the board find the part number on the EPROM. The part
number should look like 18594-80NNN.

& MM .

E|+ IL o5

- - EPROM

—u [ }o
3w LT m —3u

IF NNN is greater than or equal to 120, turn back to page 6 to complete
the following:

a. Remove any board or blank bezel from the COMM slot.
b. Install the loop board in the COMM slot.

19




IF NNN is less than 120, remove the board in the CONTROLLER slot
and lay it on a flat surface.

a. Note the orientation of the EPROM currently installed. Remove
the installed EPROM.

b. Install the new EPROM (18594-8NNNN) provided in the kit.
Re-install the board into the CONTROLLER slot.
d. Turn back to page 6 to complete the following:

m  Remove any board or blank bezel from the COMM slot.

m Install the loop board in the COMM slot.

2. Remove the board in the CONTROLLER slot. Install the controller
board (18594-60060) provided in the kit in the CONTROLLER slot.

o

Turn back to page 6 and install the board in the controller to complete
the following:

- a. Remove any board or blank bezel fro_m the COMM slot.
b. Install the loop board in the COMM slot.

20 : 5
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¢ 1. Remove the Top Cover Connecting Cables

g _ ,

? This task is completed the same way for either an A module or a B module. A single “Y” cable (18594-60650) is used to connect the HP 7673 Automatic

E See the illustrations on the page 5. . : Sampler to the 18653B S/ECM.

a. Remove the controller top cover by removing two screws located on the 1. Connect the 15-pin connector to the loop board in th 11

» rear edge of the plastic top cover with a No. 1 Point Pozidriv. secure it with thl:“:crm- oo 1 the controler and

5 ’

¢ . 2. Plug the two plugs of the Y end of the cable into J4 and J5 on the HP
2. Remove the Top Plate 18653B S/ECM box. These connectors are keyed to define their proper

For an A module, complete these steps. g locations.

J3 on the 186538 is used to connect ren;ote start signals between the

a. Remove the five screws of the top plate with a No. 2 Point Pozidriv.
gas chromatograph and the 18653B.

b. Lift off the top plate.

For a B module, complete these steps.

a. Remove the four screws at the corners of the {op plate with a No. 2
Point Pozidriv.

b. Loosen the four screws that hold the boards and bezels to the metal top
plate with a No. 1 Point Pozidriv.

c. Remove the top plate by lifting the front edge and sliding it toward the

front of the controller. ’
Remots
St (TN, e e s e e
r 1
rr———— -1 . |
. l .

7
1856460090 - 18653 I

50125
| interface Board | —1 l
_ | - 55 |
‘ LiP 7873 P/S Comroder ] |tesssm  s/ECM | ]




Operation

22

The Loop Board provides communication between the Lab Automation
System (HP 3350A and HP 3357A) and the HP 7673 Automatic Sampler.

Communication is limited to passing the next bottle number to the
automatic sampler. All other parameters need to be entered via the control
switches on the front panel of the HP 18593B Injector Module. For more
information on the control switches, see chapter 4 “Standalone Control” in
the operating manual (part aumber 07673-60995).

Valid bottle numbers with the tray installed are 01-00 (where 00 is
interpreted as 100). Valid bottle numbers when the tray is NOT installed
are 01-03. Once a valid bottle number is sent to the automatic sampler, the
sampler will begin its pre-run sequence. When an injection occurs, a start
signal is sent from the automatic sampler to the S/ECM which starts the
A/D and the gas chromatograph,

Once the data system determines that a run has finished and the next one
should be started, it sends the next bottle number to the automatic sampler
indicating that a new run is being initiated.

Installing a Board

Pull out the yellow worksheet from the center of this link manual. Find the
content list for the accessory you ordered. Check the hardware you
received against the list of hardware on the yellow worksheet. If any of the
hardware is missing, contact your HP representative.

You need a No. 1 Point Pozidriv and a No. 2 Point Posidriv to complete
these instructions.

Contemts for Accessory Kiks 185891 and 185998
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Before You Start

This link manual describes how to install and configure the printed-circuit
board associated with the option you ordered into either an HP 18594A or
HP 18594B Controller Module.

Before you start, do the following:

Turn off the power of the controller and disconnect the power cord.

Check the warranty identification label on the back of the controller to
determine whether you have an A module (i.e., Model# HP 18594A) or

a B module (i.e., Model# HP 18594B).

WARNING

HAZARDOUS VOLTAGES ARE PRESENT IN THIS INSTRUMENT
WHEN THE POWER CORD IS CONNECTED. AVOID ANY
DANGEROUS SHOCK HAZARD BY DISCONNECTING THE CORD
BEFORE REMOVING THE CONTROLLER LID.

This procedure reguires protection against electrostatic
discharge. Use a static control wrist strap (i.e., part number
9300-0969 for large wrist strap or part number 9300-0970 for
small) connected to a ground. If you do not use static
_protection, you may damage the electronics of the board or
controller.

After you have completed the installation, place this link manual in the
binder of your operating manual for the HP 7673 Automatic Sampler
(part number 07673-60995) after the tab for appendix C “Link Manuals.”

© Copyright 1989 by Hewlett-Packard Company
All Rights Reserved
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1/4-in. nut driver

{ Drawn full scale )

2 injector bracket bushings (18597-20735)

1 Attach the Bracket Supports

2 seli-tapping screws (0624-0546)

( Drawn ful scaie )

3 standofs (18597-20520)
( Drawn full scale )

1 injector bracket (18597-00205)

2 Detach the Iniet Nut

(o

S Ptace the Bracket

2 pan head screws (0515-0915)
{ Drawn full scale )

iniet wrench

4 Attach the Injet Nt

no. 2 point Pozidriv screwdriver
2 aagnmerd toots (18597-40030)
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S Asign the Bracket
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5' 4. Attach the Inlet Nut (Read only if the GC has a split/splitless inlet. 5. Align the Bracket

% - If not, skip to step 5.)

. . . a. Place the plastic alignment tool(s), honeycombed side up, over the

3 a. Route the gas lines on the inlet nut over the mounting bracket. For : inlet(s) of your GC. Move the bracket until both alignment tools fit

- :’hm conﬁgurat;lo?sti]th;: gas lines should be routed over the front or ' :- flush on the bracket. I you cannot make them fit flush by moving the
- t-rear corner of the bracket. , bracket, you may have to adjust the position of the inlets.

% The gas lines must not interfere with the mounting of the injector. 1f b. Tighten the two screws that hold down the bracket with a no. 2 point
3 necessary, gently bend the gas lines. Pozidriv screwdriver. Remove and save the bracket alignmerit tools for

Push the inlet nut down and turn it dlockwise. Tighten it with the inlet future adjustments.

wrench.

AT

U

Figure 8. Align the bracket and tighten the screws.

Figure'7. Route the gas lines over the bracket and reattach the inlet
nut. : 6. Check Your Work

Turn to page 16 and check your work.




4

Installing on HP 5880A GCs

'

12

This section reviews the steps for installing the upgrade injector bracket
and shows an exploded view. For detailed instructions, refer to the link
manual “Installing and Operating the Injector and Tray on HP 5880A GCs”
(part number 07673-90235). Some of the parts are packaged with the
upgrade bracket and the rest with the HP 5880A injector/tray mounting
hardware (part number 18597-60675).

The exploded view on the next page shows the bracket being installed over
positions B and D.

Complete the following steps to install the upgrade injector bracket.

1.

2.

Remove the existing injector bracket and bracket supports.

Replace the pan head screws that hold the inlets to the GC top cover
with the appropriate standoffs (small hexagonal posts).

m  For a packed inlet, use the small standoffs.
@ For a capillary inlet, use the large standoffs.

m  For a position without an inlet, attach the piece of sheet metal and
two large standoffs.

Attach two large standoffs to the bottom of the bracket.
Place the bracket.

Align the bracket.

The next step is to install the tray bracket.

3. Place the Bracket
a. Hold the bracket with the bend on the left side and slde it onto the

cylinders that you attached to the side wall in step 1. Allow the bracket
to rest on top of the standoffs,

r " ." - J'h‘_ﬂ i 5, \' [k ) ot _“ . : :'. g
S 1 (O I T LR P Lo ¥ S g s

Figure 5. Placing the mounting bracket on the GC.

Line up the top of the standoffs with the hole and slot on the bracket.
Screw the pan head screws into the threaded holes of the standoffs. Do
not tighten the screws until step 5.

b ey T

Figure 6. Start the pan head screws into the standoffs.




2. Detach the Inlet Nut (Read only if the GC has a split/splitless infet.
If not, skip to step 3.)

AT 6 Lkt VPR

For a split/splitless inlet, route the gas lines over the bracket. If you do
not, you cannot replace the inlet liner without removing the bracket. '

CAUTION

.
:

Tum off the gas flows before you remove the inlet nut or you
may damage the packing in the inlset liner. Avoid contaminating
the inlet while it is uncovered.

a. Loosen the inlet nut with the inlet wrench. Turn the nut

counterclockwise until it is off the threads and lift it out of the way.
The braze joints that hold the gas lines to the inlet are fragile.

Figure 4. Detach the inlet nut and lift it out of the way. Figure 9. Installing the upgrade bracket on an HP 5880A GC.

13
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Installing on HP 5710/30/90 GCs

..

14

This section reviews the steps for installing the upgrade injector bracket
and shows an exploded view. For detailed instructioas, refer to the link

manual “Installing and Connecting the Injector and Tray on HP 5710/30/90
GCs” (part number 07673-90225).

You can mount only one injector on an HP 5710/30/80. To mount the
injector over the front inlet (i.e., in the A position), install the bracket over
the rear set of threaded holes. To mount the injector over the rear inlet

(i.e., in the B position), install the bracket over the front set of threaded
holes.

Complete the following steps to install the upgrade injector bracket.
1. Remove the existing bracket and replace the GC top cover.

2. Attach the plugs and septum nut.

3. Attach the appropriate standoffs (small hexagonal posts).

m  For a packed inlet, use the medium-sized standoffs to support the
tray, but do not use any standoffs to support the injector bracket.
The injector can only be used with a packed port in the B position.

= For a capillary inlet, use the largest standoffs to support the tray
and the smallest standoffs to support the injector bracket.

4. Attach the injector bracket.
5. Align the bracket.
6. The next step is to install the tray bracket.

e. Screw one standoff onto the bottom of the mounting bracket to act as a
support leg. The hole has a silver-colored pem (small threaded washer)

on the top, right-hand side of the bracket. Tighten the standoff with a
1/4-in. nut driver.

B T ] ;
i BT e S T e b

Figure 3. Attach the standoff to the bottom of the mounting bracket.

If a purged packed inlet is installed on the GC, this standoff could
interfere with the heat sink (metal fins) around the inlet. If necessary, use
only the left-hand side of the heat sink.

If HP 5890 SERIES H cool on-column inlets are installed in both the
front and rear positions of the GC, do not install this standoff. Without this
standoff, the stability of an injector in the rear position may be affected.

T e
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d. Screw two of the standoffs (small hexagonal posts) into the threaded
holes located near the inlets. Tighten them with a 1/4-in. nut driver.

Figure 2. Attach the standoffs near the inlets.

Iftl}ermrinletisan}IPMSERIESHmolon-mluminlet(Aec&ssoxy
Kit 19245B or 19245C) on an HP 5830A GC, use a short standoff in the rear
position (part number 19245-20760). This standoff is packaged with the
accessory kit.

o

) Aligament tool

Inpector braciet

Tep cover

A inlet position
B inlet position

Figure 10. Installing the upgrade bracket on an HP 5710/30/90 GC.
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3 | 1. Attach the Injector Bracket Supports

If installing on an HP 5830A GC, you must first install the HP 5890

Checking Your Work B | SERIES aljasgﬁ; top coer "You must also remove the existing injector
L ]

o L,
b e
clrta pr g

' a. Remove the port pan of the split top cover by inserting rti a finger into tk2 ,;

Double-check the following: U-shaped cut on the panel and pulling up. %

O If the GC has a split/splitless inlet, check the inlet nut. ' b. Lift up the right-hand side of the top cover. "i

3 If the GC has an on-column inlet, be sure you have the correct inlet ¢. Using a 1/4-in. nut driver and the two self-tapping screws, attach the ;

top—either the cooling tower or the septum nut base assembly with the two small cylinders onto the left side wall of the chromatograph. -
needle guide top. .

(0 If gas lines are routed over the bracket, be sure the lines are placed
according to figure 7 on page 10.

3 Check that the foliowing are tight:

—
L T
“, BT R TR LT T

O Self-tapping screws.
O Pan head screws.

The next step is to install the tray bracket. Refer to “Installing the Tray
Bracket on 5890 GCs” {part number 07673-90205).

G S

I

Figure 1. Attach the cylinders to the side of the GC.
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Installing on HP 5890 GCs

Pull out the yellow worksheet from the center of this link manual. Organize

the hardware and tools for each step. Full-scale drawings of the screws help
identify which ones you need for each step. If any of the hardware is

missing, contact your HP representative.

Siop by step S =T

Tools you nesd for each step




3. Install the upgrade injector bracket. Instructions are in this link
manual, '

»  For an HP 5890A or SERIES II GC, turn to page 4. *g
= For an HP 5880A GC, turn to page 12.

E
m  Foran HP 5710/30/90 GC, turn to page 14. - ! §

4. Install the tray bracket. Instructions are packaged with the tray
bracket.
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" Before You Start

The upgrade injector bracket enables you to install an HP 18596B Tray
Module to deliver sample bottles to one or two HP 18593A Injector

Modules.

ALLOW THE INLETS AND OVEN TO COOL BEFORE
INSTALLING THE UPGRADE INJECTOR BRACKET. THE METAL
SURFACES OF THE GC ARE VERY HOT AND COULD BURN
YOUR SKIN. IF YOU HAVE A SPLIT/SPLITLESS INLET, YOU
COULD DAMAGE THE COLUMN.

In order to install the tray, you must:
1. Remove the existing injector bracket.

2. Install any necessary upgrades to your gas chromatograph (GC).

m Before installing the upgrade injector bracket on an HP 5890
SERIES II GC with a serial number less than 2938Axxxx, you must
first install the new left side panel (part number 18597-60705).

m  Before installing the upgrade injector bracket on an HP 5890A, you
must first install the split top cover (part number 07673-61065) and .
the left side panel (part number 18597-60705).

m  Before installing the upgrade injector bracket on an HP 5710/30/90
GC, you must replace the GC’s top cover with the new top cover.

© Copyright 1989 by Hewlett-Packard Company ’ .
All Rights Reserved
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| Exploded diagram 1 Repiace the GG Top Cover ~ No. 2 point Pozidriv

5 pan head screws (2510-0098)
{ drawn full scake )

1 top cover {18597-00185)

2 plugs (6960-0085)
( drawn full scale )

1 septum nut (18597-20670)
( Drawn full scale )

1/4-in. nut driver

4 standoffs (18597-20660)
( drawn full scae )

2 standoffs (18597-20650)
( drawn full scale )

2 Standoffs (18597-20640) with packed inlet
(Dmnf‘ulscab)

No. 2 point Pozidriv

4 pan head screws (2510-0099)
{ drawn full scake )

1 injector bracket {18957-00175)




No. 2 point Pozidriv

T, f}f;/ﬁ

g 8 2 afignment tools (18597-40030)
&)
O Atiach the Mounting Posts Flat head scrowdriver
2 mounting posts {07673-61035)
7 Attach the Tray Standoffs 3/8-in, Crescent wrench
D

3 standoffs (18597-20710)
( drawn full scale )

8 Attach the Tray Bracket

No. 2 point Pozidriv

1 tray bracket (18597-60515)

3 pan head screws (0515-0915)
( drawn full scale )

1 pan head screw (2510-0098)
{ drawn fuf scale )

1fiat head screw (2510-0121)
( drawn full scale )

-

This workshest s for i

instafiing the mounting brackets for the HP 185938 Injector

Modude and the HP 185968 Tray Module to an HP 5710/30/90 Gas Chromatogragh.
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! 5. Align the Bracket 6. Attach the Mounting Posts
a. Place the plastic alignment tool, honeycombed side up, over the inlet of a. Screw each mounting post clockwise into the threaded holes of the
your GC. Move the bracket until the alignment tool fits flush on the : bracket. Tighten the posts with a flathead screwdriver.
bracket. If you cannot make it fit flush by moving the bracket, you may . )
have to adjust the position of the inlet. If you are installing the tray bracket, continue on the rext page.
b. Tighten the four screws that hold down the bracket with a no. 2 point If you are not installing the tray bracket, turn to page 12.
Pozidriv. Remove and save the bracket alignment tool for future
adjustments.

A s T T,




b
T

i ‘I.C-‘ P ‘.‘."" i, .-‘»"" ’ AL
e T Sl e

7. Attach the Tray Standoffs 4. Attach the Injector Bracket
a. Screw the three standoffs (hexagonal posts) into the injector mounting a. Hold the bracket with the bend on the left side. Allow the bracket to
bracket. Use the holes identified in the illustration. If you do not use . rest on top of the threaded washers or standoffs.
the correct holes, the tray will not be able to deliver sample vials to the
injector. b. Line up the top of the threaded washers or standoffs with the holes on
. the bracket. Screw the pan head screws (English thread) into the
b. Tighten the standoffs with a 3/8-in. crescent wrench. E threaded holes of the standoffs.

e




3. Attach the Bracket Supports 8. Attach the Tray Bracket

. The injector and tray brackets are supported by standoffs (small hexagonal : . .
k posts) that s into threaded washers attached to the top cover. Which | a. Place the tray bracket on the five standoffs installed in steps 3 and 7.
threaded washers you use depends on the type and position of the inlet. If the top of the standoffs do not line up with the holes labeled with the
n For a packed inlet use the two medium-sized standoffs (part number letter A, check the location of the standoffs against the figure on
18597-20640) to support the tray, but do not use any standoffs to page 10.
support the injector bracket. The injector can be used with a packed . . - .
. . . . . b. Using a no. 2 point Pozidriv, screw in the three pan head screws (metric
rt in the B position, but not with the A .
port in the B position, but not with one in the A position thread) through the holes labeled A and into the standoffs.
n  For a capillary inlet use the two largest standoffs (part number _ _ )
18597-20650) to support the tray and the two smallest standoffs (part ¢. Line up the hole on the far side of the tray bracket (labeled 5700) with

the threaded hole of the rear standoff. Screw one pan head screw

number 18597-20660) to support the injector bracket. !
(English thread) into the mounting support with a ne. 2 point Pozidriv.

m For an inlet in the A position attach any standoffs to the rear set of .

threaded washers. d. Line up the hole on the near side of the tray bracket (labeled 5700) with
i the threaded hole of the front standoff. Screw one flat head screw
5 ~m Foran inlet in the B position attach any standofTs to the front set of . . . . . .
v hreaded washers. i (English thread) into the mounting support with a no. 2 point Pozidriv.
a. Attach the necessary standoffs to the threaded washers on the top cover . , 3
- - 1. t
that you installed in step it st serew = : |
b. Tighten the standoffs with a 1/4-in. nut driver. < 3

Save any standoffs you do not use for future adjustments or for different
configurations. .

Threaded washers for:

R it i L e i B Ak A R I & 1




3 2. Attach the Plugs and Septum Nut _ p

With the HP 5710/30/90 GC, the automatic sampler is limited to delivering

Chec king You r Work B sample to one inlet and cannot be used with an on-column inlet. 5
" a. There are two holes on the right-hand side of the top cover for an x
on-column capillary inlet. Cover one or both holes with the plastic

' Double-check the following: . plugs. ) i

(0 The new septum nut is properly installed. . b. £

Replace the existing septum nut with the one supplied in this kit.

{0 The three screws that attach the tray bracket to the standoffs on the 5

injector bracket must go through the holes labeled A on the tray
bracket. ;

O The flat head screw for attaching the tray bracket is in the correct
position. See page 11. e

- O All screws and standoffs are tight.

For detailed information on mounting and connecting the injector and tray,
see chapter 1, “Setting Up”, in your operating manual.

After you have completed the installation, place this link manual in the
binder of your operating manual for the HP 7673 Automatic Sampler
(part number 07673-60995) after the tab for appendix C “Link Manuals.”
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1. Replace the GC Top Cover

To replace the top cover, you may have to remove hardware that is attached

SR

to the existing top cover (e.g., the inlet control module). ) | Connecting the Cables
jr a. Using a no. 2 point Pozidriv, remove the 5 screws that hold on the top
: cover of the GC.
. . The type of data-handling device and communications configuration that
1 b. Lift off the existing top cover. _ ' _ you use determines how you connect the automatic sampler to the
. . . HP 5710/80/90 GCs. This section contains diagrams for controlling with
c. Position the new top cover. the instrument network (INET) or with stand-alone control.
d. Using a no. 2 point Pozidriv, attach the top cover with 5 screws (English
thread). Instrument Network (INET)
- Connect the INET cables between the INET board in the controller and the
? integrator. Connect the remote start/stop cable between the integrator and
' the GC.

1, ] .
82187-80002 “?{
AN
]
HP 3352/93
03392-80800 *
| 7—

gl s

3 : * For HP 3395 Integrator use yart gumber 03396-50629

: | . 12
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Stand-alone Control with a Remote Start/Stop Signal . 2 g
. R

Connect the remote start/stop cable between a chart recorder or integrator §

and the GC with a “Y” cable. A

Installing the Brackets
F ' Your special hardware kit contains all of the hardware you need to install

. the new top cover, the injector bracket, and the tray bracket for the
, automatic sampler, except for the brackets. Find the injector bracket in the
RMT controller box and the tray bracket in the tray box.

P NI S S .
A L

Pull out the yellow worksheet from the center of this link manual. Organize

S
\

the hardware and tools for each step. Full-scale drawings of the screws help j
identify which ones you need for each step. If any of the hardware is
: missing, contact your HP representative.
- \ ‘ 1839460600 : =
1 Awta - 2 it
| Step by step O tmmpee o
Parts youneed for eachstep — ~~1—_| ~CT :
Without a chart recorder, connect a cable between the controller and the e~~~
’ ~J - - 1y Goowr IS0V :
GC. Tools you need for each step I :
2 et L drrired
il g [T s ]
e
3 Amcn e bacr Sgmen \m-u-r
o
0 | et T mnints O 20
il e I
[ he 4 Mnch b njeor Backe 2 palubuniday
. ] uad S G-I
RAMT —— ] -. - h .?a.---.;
Ny _
T~ Exploded view with al parts
HP5700 i
18594-80830 Eg
14 ’ : 3 3
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Before You Start

e |
This manual contains the following information:

m Instructions for installing the new top cover on an HP 5710/30/90 Gas
Chromatograph (GC).

m Instructions for installing the mounting brackets for the
HP 18593B Injector Module and HP18596B Tray Module on an
HP 5710/30/90 GC.

m  Sample diagrams for connecting the cables for the automatic sampler to
an HP 5710/30/90 GC.

You can mount only one injector on an HP 5710/30/90. To mount the
injector over the front inlet (i.e., in the A position), install the bracket over
the rear set of threaded holes. To mount the injector over the rear inlet
(Le., in the B position), install the bracket over the front set of threaded

holes.

To change the position of the injector, you must change the position of the

mounting bracket.

ALLOW THE INLETS AND OVEN TO COOL BEFORE INSTALLING
THE NEW TOP COVER AND INJECTOR MOUNTING BRACKET.
THE METAL SURFACES OF THE GC ARE VERY HOT AND COULD
BURN YOUR SKIN.

i S

_‘?IW

i

5"

© Copyright 1989 by Hewlett-Packard Company
All Rights Hes_erved

With an A/D converter, connect the three instruments with the appropriate
cable or cables. The following illustrations show two example,

18584 -60820

— %
4 Mg
REMOTE
START
N
\ b= ** 35900-60620
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Exploded diagram

RV S

1  Attach the Bracket Supports 1/4-n. nut driver
g 2 injector brackst bushings (18597-20735)
{ Drawn full scaie )
w 2 sel-apping screws (0624-0546)
{ Drawn full scale )
f 3 standoffs (18597-20520)
( Drawn full scale )
o ] 00 o
° e i P
‘& . ® , _
0n0 1 Injector bracket (18597-00205)
' < : D o
L © 0 0 °n_,_n_]
2 Detach the Injet Nut iniet wrench
3 Pacote h 2 pan head screws (0515-0915)
: ( Drawn full scaie )
4 Attach the lniet Nut iniet wrench
D Asgn the Bracket No. 2 Point Pozidriv
A
N0 2 aignment tooks (18597-40030)
QO
©  Attach the Mounting Post flathead screwdriver
H'ﬁacta'mcbﬁ'qpoﬁ(o'lsn-zoaﬁ'&)

{ Drawn full scaie )
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This workshest is
an HP 5890A or HP 5850




The B module needs the following:

LR

5. Align the Bracket
To mount over an HP 53890A on-column inlet , replace the cooling tower

; a.  Place the plastic alignment tool(s), honeycombed side up, over the in- (part number 19245-20540) with a septum nut base assembly (part number
%"f let(s) of your GC. Move the bracket until both alignment tools fit flush 19245-80520). Save the cooling tower to realign the bracket.

5 on the bracket. If you cannot make them fit flush by moving the

E; bracket, you may have to adjust the position of the inlets. Tec mount over an HP 5890 SERIES II eool on-column inlet, remove
3 the needle guide top (part number 19245-20670). Save the needle guide top
i b. Tighten the two screws that hold down the bracket with a No. 2 point \ to realign the bracket.

E Pozidriv. Remove and save the bracket alignment tools for future

% adjustments.

k- - / base assembly guide top

6. Attach the Mounting Post

a. Screw the mounting post clockwise into the threaded hole of the
bracket. Tighten the post with a flathead screwdriver.

Figure 8. Align the bmf:ket and tighten the screws.

The A and B injector modules need different parts when mounting over a
cool on-column inlet.

The A module needs the cooling tower or needle guide top to be inplace.

i R S i O

Figure 9. Attach the mounting post.




3 4. Attach the Inlet Nut (Read only if the GC has a split/splitless inlet.
i not, skip to step 5.)

a. Route the gas lines on the inlet nut over the mounting bracket. For

InSta"ing on HP 5880A GCS most configurations, the gas lines should be routed over the front or

rear of the bracket.
(e )
The gas lines must not interfere with the feet of the injector. Small
white gircles on the bracket show where the injector feet touch the

This section reviews the steps for installing the injector bracket and shows bracket. If necessary, gently bend the gas lines so they do not cross the

an exploded view. For detailed instructions, refer to the link manual

white circles.
“Installing and Operating the Injector and Tray on HP 5880A GCs” (part :
number 07673-90235). The parts are packaged with the HP 5880A b. Push the inlet nut down and turn it clockwise. Tighten it with the inlet =
injector/tray mounting hardware (part number 18597-60675) wrench. %

You can mount two injectors on an HP 5880A GC in positions A and C or B
and D. To mount the injector over positions A and C, align the bracket over
these positions. The exploded view on the next page shows the bracket
being installed over positions B and D.

Complete the following steps to install the hybrid injector bracket.
1. Remove the existing injector bracket and supports.

2. Attach the appropriate standoffs (small hexagonal posts) next to the
inlets.

u  For a packed inlet, replace the pan head screws with the small
standoffs.

»  For a capillary inlet, replace the pan head screws with the large

standoffs.
Figure 7. Route the gas lines over the bracket and reattach the inlet
®  For a position without an inlet, attach the piece of sheet metal and nut.
two large standoffs.

3. Place the bracket.
4. Align the bracket.

5. Attach the mounting post.




" 3. Place the Bracket

a. Hold the bracket with the bend on the left side and slide it onto the cyl-
g inders that you attached to the side wall in step 1. Allow the bracket to
- rest on top of the standoffs.

Figure 5. Placing the mounting bracket on the GC.

b. Line up the top of the standoffs with the hole and slot on the bracket.
Screw the pan head screws into the threaded holes of the standoffs. Do
not tighten the screws until step 5. :

EER . o6 v sl - R
iy

4

Rk R

Figure 10. Installing the hybrid bracket on an HP 5880A GC.

L .
EL Figure 6. Start the pan head screws into the standoffs.




Installing on HP 5710/30/90 GCs

14

This section reviews the steps for installing the injector bracket and shows
an exploded view. For detailed instructions, refer to the link manual
“Installing and Connecting the Injector and Tray on HP 5710/30/90 GCs™
{part number 07673-90225).

You can mount only one injector on an HP 5710/30/30. To mount the
injector over the front inlet (i.e., in the A position), install the bracket over
the rear set of threaded holes. To mount the injector over the rear inlet
{(i.e., in the B position), install the bracket over the front set of threaded
holes.

Complete the following steps to install the hybrid injector bracket.
1. Remove the existing injector bracket.

2. Replace the GC top cover and attach the plugs and septum nut.
3. Attach the appropriate standoffs (small hexagonal posts).

= For a packed inlet, use the medium-sized standoffs to support the
tray, but do not use any standoffs to support the injector bracket.
The injector can only be used with a packed port in the B position.

#  For a eapillary inlet, use the largest standoffs to support the tray
and the smallest standoffs to support the injector bracket.

4. Attach the injector bracket.
5. Align the bracket.
6. Attach the mounting post. There is only one mounting post.

2. Detach the Inlet Nut (Read only if the GC has a split/splitless inlet.

If not, skip to step 3.)

For a split/splitless inlet, route the gas lines over the bracket. If you do
not, you cannot replace the inlet liner without removing the bracket.

CAUTION

Turn off the gas flows before you remove the inlet nut or you
may damage the packing in the inlet liner. Avoid contaminating
the inlet while it is uncovered.

a. Loosen the inlet nut with the inlet wrench. Turn the nut counterclock-
wise until it is off the threads and lift it out of the way. Thebraze_}cmts
that hold the gas lines to the inlet are fragile.

Figure 4. Detach the inlet nut and lift it out of the way.

S
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f e. Screw one standoff onto the bottom of the mounting bracket to act as a

: support leg. The hole has a silver-colored pem (small threaded washer) Ay Aligament tood
- on the top, right-hand side of the bracket. Tighten the standoff with a ot

2. 1/4-in. nut driver.

3

.

i

:
Eg

Figure 11. Installing the hybrid bracket on an HP 5710/30/90 GC.

Figure 3. Attach the standoff to the bottom of the mounting bracket.

If a purged packed inlet is installed on the GC, this standoff could
interfere with the heat sink (metal fins) around the inlet. If necessary, use
only the left-hand side of the heat sink.

SRR o R O 2ot e i i

If HP 5890 SERIES II cool on-column inlets are installed in both the
_ front and rear positions of the GC, do not install this standoff. Without this
: standoff, the stability of an injector in the rear position may be affected.




0

Connecting the Adapter Cable

|
The following diagram illustrates how to attach the adapter cable required
to connnect an HP 18593B Injector Module to an HP 18594A Controller
Module,

A controfier

Adapler cable

Figure 12. Connecting the adaptor cable.

186

d. Screw two of the standoffs (small hexagonal posts) into the threaded
holes located near the inlets. Tighten them with a 1/4-in. nut driver.

Figure 2. Attach the standoffs near the inlets.

If the rear inlet is an HP 5830 SERIES II cool on-column inlet (Accessory
Kit 19245B or 19245C) on an HP 5890A GC, use a short standoff in the rear
position (part number 19245-20760). This standoff is packaged with the
accessory kit.

'ﬂ:"ﬁ R‘i“‘;\; " \ﬁ‘ﬂ« J
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t 1. Attach the Injector Bracket Supports 6
If installing on an HP 5890A GC, you must first install the necessary
: upgrades listed 2. - : .
e listed on page - Checking Your Work
- a. Remove the port pan by inserting a finger into the U-shaped cut on the : _
L panel and pulling up.
; Double-check the following:
"~ b. Lift up the right-hand side of the top cover. .

(3 If the GC has a split/splitless inlet, check the inlet nut.
c¢. Using a 1/4-in. nut driver and the two self-tapping screws, attach the -
two small cylinders onto the left side wall of the chromatograph. ’ O If the GC has an on-column inlet, be sure that you have the correct inlet
top: either the cooling tower or the septum nut base assembly, with or
4 without the needle guide top.

B P

[0 Check that the following are tight:
3 Self-tapping screws.
O Pan head screws.
O Injector mouﬁting posts.

If you are installing a tray, install the tray bracket before mounting the
injector. Imstructions for installing the tray bracket are packaged with the
tray.

e e Rt - S

Figure 1. Attach the cylinders to the side of the GC.




Installing on HP 5890 GCs

Pull out the yellow worksheet from the center of this link manual. Organize
the hardware and tools for each step. Full-scale drawings of the screws help &
identify which ones you need for each step. If any of the hardware is =
missing, contact your HP representative. X
1 sk i Schr Sy W i %
by se R T T -
Parts you need for each step =~ o i oees "’
\m ,:_-:n
_ Tools you need for each step ) =3
. “’ T i b (RSS-S0 ::
Explndut dopem -5
i bl st R g
bE ) —
| aark gt
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%Before You Start -

e

Rt R

B

The hybrid injector bracket enables you to mount an HP 18593A Injector

Module over the front inlet and/or an HP 18593B Injector Module over the .

rear inlet of your gas chromatograph. i
To install the hybrid bracket, remove the existing bracket and bracket b

supports. :

m  For an HP 5880A or SERIES II GC, you can mount both injectors at
the same time. Turn to page 3.

Before installing the hybrid injector bracket on an HP 5890A, you must
first install the split top cover for the HP 5890 SERIES II GC.

If your automatic sampler includes a tray, you must install the new tray
bracket onto the existing tray bracket supports (often called side rails).
: Directions for installation are packaged with the new tray bracket.

. V-WWWWZ{'Z'?“VWWW R

n  For an HP 5880A GC, you can mount both injectors over inlets in posi-
tions A and C or Band D. Turn to page 12.

s For an HP 5710/80/90 GC, you can mount only one injector at a time.
Turn to page 14.

m To attach the adapter cable required to connnect an HP 18593B In-
jector Module to an HP 18594A Controller Module, tura to page 16.

WARNING

ALLOW THE INLETS AND OVEN TO COOL BEFORE

INSTALLING THE HYBRID INJECTOR MOUNTING BRACKET.

THE METAL SURFACES OF THE GC ARE VERY HOT AND

COULD BURN YOUR SKIN. IF YOU HAVE A SPUIT/SPLITLESS 4
INLET, YOU COULD DAMAGE THE COLUMN.

R A .

© Copyright 1989 by Hewlett-Packard Company
All Rights Reserved
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1  Remove the 5890A Top Cover

1,‘4—'!1f nut driver

2 Assemble the New Top Cover

S | —

0000

No. 2 Point Pozidriv
11d shaft (05890-20780)

1 gt side of top cover (05890-00402)

1 flat washer (3050-1178)
{ Drawn ful scake )

1 pan head screw {0515-0904)
( Drawn full scale )

'3 Attach the New Top Cover

1/4-n. nut driver

1 fiat washer (3050-1178)

1 self—tapping screw (0624-0665)
{ Drawn full scale )

‘4 Attach the New Front Pane! Bezel

=

(s

No. 2 Point Pozidriv
1 font panel bezel (05890-40242)

3 pan head screws {0515-0910)
{ Drawn full scale )

5 Smap onthe New Port Pan

Q0O

)0

1 port pan (5890-40072)
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f - 2. Assemble the New Top Cover

PRRACERL o S L S

i
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a. Using a No. 2 Point Pozidriv, a flat washer, and the largest pan head
screw, attach the cylindrical lid shaft to the right-hand section of the
new top cover.

7

A

Figure 4. Assembling the new top cover.

3. Attach the New Cover

a. Place the cupped end of the lid shaft over the knob on the left-hand side
of the GC.

Figure 5. The left-hand side of the hinge.

b. Push the hole on the right-hand side of the top cover over the knob on
the right-hand side of the GC.

c. Usinga 1/4-in. nut driver, a flat washer, and a self-tapping screw, secure
the top cover to the right-hand side of the GC. If the GChasa
grounding wire, attach it to the threaded post with the lock washer and
nut that you removed in step 1. '

Figure-6. Attaching the right-hand side of the hinge.




4. Attach the New Front Panel Bezel

Using a 1/4-in. nut driver, remove the screws and washers that make up
the hinge of the top cover. If the GC has a grounding wire, disconnect
) it by removing the nut and lock washer with a 9/32-in. nut driver.
a. Open the oven door and place the front panel bezel (or grill) on the top
front edge of the GC.
b. Start each of the three pan head screws from below with your fingers.
Tighten each screw with a No. 2 Point Pozidriv.

- Figure 2. Dismantling the hinge of the top cover. _ é
c. Remove the top cover by pushing one of the metal tabs over the knob E
with your thumb., :

Figure 7. Attaching the front grill.

Figure 3. Dismantling the hinge of the top cover.
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5. Snap on the New Port Pan  (Only if you are not installing an injector

1. Remove the 5830A Top Cover
at this time.)

Re the injecti rt from the top cover b hing in th

* sidzlso:;d lii‘tj]?:g upt?nTp;e n?e:ftwor:am;'aﬁtf: de;smf"biuzne m;ntho;. a. Close the oven door and lower the right-hand side of the top cover.
Using the thumbs of both hands, push to the left and Iift the left-hand ' : b. Place t?le front edge of the port pan on t:he front bezel. Push_theback
side of the port pan. The left-hand side should pop out of the top cover. edge with the U-shaped notch down until the port pan snaps into place.

E Next, pull up on the right-hand side with your fingers. The right-hand
side should pop out of the top cover. Lift the port pan off the top cover.

.
i
3

v

Figure 1. Pop out the injection port pan.

Figure 8. Attaching the new port pan.
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Checkihg Your Work
“

Double-check the following:
[0 Be sure that all the screws are tight.

O Besuretheedgeofthetopeomisﬂushwiththéfmntgrﬂl If it is not
flush, go back to step 4.

Next, install the left side panel of the HP 5890 SERIES IT Gas
Chromatograph. The instructions are packaged with the left side panel.

If you have already installed the left side panel, install the injector mounting
bracket. The instructions are packaged with the controller.

10

Installing the Split Top Cover

Pull out the yellow worksheet from the center of this link manual. Organize
the hardware and tools for each step. Full-scale drawings of the screws help
identify which ones you need for each step. If any of the hardware is miss-
ing, contact your HP representative.

1 Penee i Fapor T, maddor
St&p hy Step 2 v e Ve g o 2 ok «
A v s TSy #
Parts you need for each step . e e gty 3
Took youneed for each step ) ] @.(.:‘?,.
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R TR DR R | .
T80 by ON-TUY ‘:{
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- Before You Start

You must upgrade the top cover of an HP 5830A Gas Chromatograph (GC) -
with the split top cover of the HP 5890 SERIES II GC before installing the
mounting bracket for the HP 18593B Injector Module. The SERIES II
design enables you to open and close the top cover while the injector
mounting bracket is installed.

WARNING

Before installation, turn off the oven and allow to cool. You
must open the oven door to complete step 4.

After you have completed the installation, place this manual in the binder of
your operating manual for the HP 7673 Automatic Sampler i (%
(Part No. 07673-60995) after the tab for appendix C “Link Manuals.” ' )

© Copyright 1988 by Hewlett-Packard Company
All Rights Reserved
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2. Attach the New Left Side Panel

a.

b.

Place the new left side panel on the GC and slide it forward. Be sure
the front edge is seated. Be sure the gas lines are not in the way.

Using a No. 2 Point Pozidriv, screw the two pan head screws into the
side of the GC.

Figure 3. Attaching the new left side panel.

Checking Your Work

Double-check the following:
[0 Be sure the front edge of the left side panel is seated into the GC.
0 Be sure all screws are tight.

Next, install the split top cover for the HP 5890 SERIES II Gas
Chromatograph. The instructions are packaged with the split top cover.

If the split top cover is already installed, install the injector mounting
bracket. The instructions are with the mounting hardware that is packaged
with the controller.

After you have completed the installation, place this link manual in the
binder of your operating manual for the HP 7673 Automatic Sampler
(Part No. 07673-60995) after the tab for appendix C “Link Manuals.”
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Installing the Left Side Panel
—

1. Remove the Old Left Side Panel

a. Using a No. 2 Point Pozidriv, remove the two pan head screws that hold
the existing left side panel onto the left side of the GC.

b. Lift off the old left side panel.

Flow access door -

Figure 2. Removing the old left side panel.
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Before You Start

B &l

You must upgrade the left side panel of the HP 58%0A Gas Chromatograph
(GO) before installing the mounting bracket for the HP 18596B Tray
Module. :

Figure 1 lists the hardware and tools that you need to complete the installa-
tion. If any of the hardware is missing, contact your HP representative.

= No. 2 Point Pozidriv

o
T [T

L 4

Oo|  1lftside panel (05890-61480)

LR T
| s L . e

2 pan head screws (0515-0982)
( Drawn full scale)

Figure 1. Parts list.

© Copyright 1989 by Hewlett-Packard Company
All Rights Reserved
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Sample Vlals and Caps

11-mm crimp top, 2-mi glass sample vials.

100 Clear without caps 5180-4197
500 cloar with caps & bax  5061-3350
500 amber without caps ~ 5061-3369
500 amber with caps & box 5061-3348

11-mm crimp top, 100-y! glass sample microvials.

12 Clear 5080-8779

11-:mwbaopahgcrirptqp,2—nimplevm&cm

be used with glass microvial inserts

100 clear, with inserts 5181-1269
100 clex, without inserts  5181-3375
100 amber, without inserts  5181-3376
100 microvial inserts (A)  5181-1270
500 imited vol. inserts (B} 5181-3377

11-mm crimp caps with Teflon-coated, 5.58-mm.
red/orange septa

100  auminum metal 5181-1210

100 biuve metal 5181-1215
100  green metal 5181-1216
100 rec metal 51811217

A-12

Sample Vlals and Caps with Injector Only

The following sample vials and caps should not be used with a tray.

11-mm id crimp top, 100-p glass-Gned polystyrene
sampie microvials

100  clear . 9301-0977
11-mm id crimp top, 100-p] polystyrene (all plastic)
sample microviais

1000 - clear 9301-0978
Polyetiylene snap caps, inciudes red/orangs septa

100 5181-1259
2-mi screw cap, glass sampie vials

100 clear 9301-1128
Screw caps without septa

100 9301-1131

Red/orange septa for snap caps or SCrew caps
100 9301-1130

A-13




Solvent and Waste Bottles

4-mi solvert or wash bottle with screw cap

144 clear 9301-0723
Diffusion caps

12 07673-40180
Septa for 4-m! bottles

144 9301-1031

HP Recommended Supplies

This section contains a list of supplies available from Hewlett-Packard’s
Analytical Direct.

Selecting and ordering the correct consumables like sample vials, syringes, and
septa are an important part of operating the HP 7673 Automatic Sampier. By

using Hewlett-Packard recommended supplies, you can help maintain the
reliability of the automatic sampter. For more information, see the curreat
issue of the Chromatography Users Catalog.

The following example illustrates the organization of the information.

Gonoral description _11-rrlncrhmlnp,2-nigasssa1mbﬁala

Detaiied S0 5061-3350
5180-4197
5061-3348
Ouantities

5061-3369

R ¥ 5
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Inlet Liners

- A-10

You must use the correct inlet liner or insert with the automatic sampler. If
you do not, you may introduce peak area discrimination problems into the
analysis.

With split or splitless inlets, you may try these kiners:

® 4-mm, borosilicate glass liner with glass woot plug (part number
19251-60540)

m  4-mm silanized, borosilicate glass liner with single taper and silanized glass
wool plug (part number 5062-3587)

With splitless inlets, you may also try these liners:

® 4-mm silanized, borosilicate glass liner with a double taper (part number
5181-3315)

m 4-mm silanized, borosilicate glass liner with single taper (part number
5181-3316)
The single taper liners with or without the glass wool plug are possible choices

formanyenvirmmentalamlyw&ﬁesinglemperﬁnerwithmnthegiassmol
plug is usually better when the analytes tend to degrade in the inlet.

The flow inverter liner (part number 18740-60840) and the quartz spiitless liner
(part number 18740-80220) are not recommended for use with the automatic
sampler.

Practically every sample contains nonvolatile material that accumulates and
partiallyprwlymintheﬁner.Petbdﬂzﬂy,thelmermuﬁberephcedor
cleaned and deactivated.

Syringes

23 gauge syringe for inlets other than on-cokumn

1 10-p, fixed neodie
6 10-puL, fixed needie
1 5-ul, foed needtle

9301-0713
9301-0725
9301-0892

23/26 tapered needie syringe for general purpose and
on-column inlets

1 10-p, fixed neecte 5181-1267

6 10-ul, fixed needie 5181-3360

1 5-pl, fixed neodie 5181-1273

1 10-pl, removabie needle  5181-3321

1 5-ul, removable needie 5181-1265
Replacomeont Neodles

nesdies for syringes, part

number 5181-3321 or 5181-1265

3 5181-3319

A-15




Inlet Septa Inlet Septa

Inlet septa should last at least 200 injections before there is any sign of
leakage. The following factors impact the life expectancy of septa.

Syringe selection, installation, and condition.

Spiit/Splitless [alet 11-mm low bieed septa for all packed and spiit/spitiess

]
Seat temperature 350°C m  Septum size, type, and installation. %
25 red, soid 5181-1263 ® Injector mounting bracket alignment. +
m  [Inlet temperature.
11-mm iow bised sepla for alt packed and spi/spltiess Change septa at the end of the day’s work. It takes several hours for the gas
mmw&m&ﬂsggm,«mm ' flow to sweep out any contaminants introduced to the inlet and for the flow
<— Limer I rate 1o equilibrate.
24 , solid 5080-8896
oy Select the proper septa diameter for your GC from the following diagram.
i 11mwﬂafmusewﬁ1@&l%s$pmm. .  _Typeofiniet
madmum temperature 350°
Cool Oa-Columa lalet Gas Chyomatograph Packed / Spit/ Spfitess ~_Gn-Column
s} red, sobid 9301-1263 5 _
8 HP 5890 11-mm 5-mm
5-mm disk septa for cool on-column injection with , ' HP 5880A 13-mm 5-mm
HP 5890 SERIES N, maximum temperature 350°C
. 25 red, with hole 5181-1260 HP 5700 series 9.5-mm
g g’.";“ 25 red, solid 5181-1261
I Septa are made from materials that give off volatiles especially in heated inlets. -
If not swept away in a septum purge design, these volatiles may interfere with o
H the analysis. The following list of inlet septa may help you select the correct .
' ®  Red: Recommended general purpose septa good for inlet C
¢ temperatures < 350°C. :
The 9.5-mm red low bleed septa are not recommended for use with the HP
7673 Antomatic Sampler. The smaller septa tend to need more frequent ’ m  Gray: General purpose septa good for inlet temperatures < 350°C.

replacement.
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The following diagram illustrates the shapes of the two fixed needies.

I

— S

Injection volumes vary with the sample volume parameter set on the

controlling device, the size of the syringe, and whether the injector is set up for

nancliter injection (HP 18599N Nanoliter Adapter).

The following table lists the approximate injection volumes available with the

automatic sampler.
Sei) o e e 5 10p S5u 10pl
1 05 10 0.1 02
2 1.0 20 05 10
3 15 30 10 20
4 2.0 40 15 30
5 25 50 20 40

Inlet Liners

-
y]

-
]
-

4-mm id siianized, borosiiicate glass Ener (A) with
doubie taper jor use with spitless infets. The nominal
finervolume is 800 ul. -

1 5181-3315

4-mm id borosiiicats glass liner (B) with sfanized glass
wool plug for use with split/splitless inlets. The
nominal iner volume is 1000 .

1 15251-60540

4-mm id borosiicate giass iner (C) with one tapered end
for usa with spit/spiitiess inlets.

1 wysianized glass wool plug 5062-3587
1 wihoutgiasswoolpg  5181-3316

Glass liner (D) for use with an HP 5890A or
HP 5710/20/30/30A packed column inlets, with or
without septum purge

25 5080-8732
Liners for use with an HP 5880A packed column Inlets
1 standard 19353-20550
1 adaptto 1/4-in. metal 18745-80010
1 adaptto 1/8-in. metal 18709-80030
25 glass inlet fner 5080-8732

Inserts for cool on-colwmn inlets using HP 5890 SERIES i
530-u. columns

1 for standard column 18245-20580




Bar Code Supplies

. A-18

18587A Bar Code Reader Labels
Numbered
1 %0 1,000 5958-9450
1,001 t0 2,000 5358-9441
2,001 10 3,000 5358-9442
3,001 t0 4,000 5958-9443
4,001 t0 5,000 5958-8444
5,001 to 6,000 5958-9445
6,001 to 7,000 5958-9445
7,001 10 8,000 53958-9447
8,007 10 9,000 5058-9448
Label appilicator 18587-60560
Labed locator for
capped vials 18587-00120
uncapped vials 18587-00130
Test vial 18587-60540

Syringes

Fixed and removable needle syringes are available to use with the automatic
sampler.
® 23 gauge needle used with packed, purged-packed, and split/splitless inlets.

®  23/26 gauge tapered needle used with on-column inlets. This syringe can
be used as a general purpose syringe with all inlets.

The syringe needle must have a flat tip. Do not use sharp-tipped needles (e.g.,
point style 2). When used with the automatic sampler, these needles tear the
inlet septum causing leaks. Also, sharp-tipped needles wipe off on the septum
as they exit resulting in a large solvent tail on the chromatogram.

- i o

Sharp tip

The following diagram illustrates some of the critical syringe dimensions.
These dimensions do not make up a complete set of specifications. Some of the
dimensions are too difficult to measure without special instruments.

1285 >

{i??%!!?t??¥ 1

-t
L§x01 —1 -J
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Al dimexsions in nillimelers
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~ Solvent and Waste Botties | Miscellaneous
%" 4-ml bottles are placed in the injector turret to hold solvents used for washing
3 mesymgebdwemsampl&saadmhommemNmtandmmplermmDmhg o S5555555
- a solvent wash, the syringe needle cannot reach the last 2.5 ml in the bottle. L CQOO000000C Vial racks
. . . . 00000
- For more information, see “Filling and Placing the Bottles” on page 3-17. c>c>c>cn3:g§g§;§;§; 5 tastic, hokds 50 vials 9301-0722
e : 00000000 5  {oam, hoidsS0vials  9301-0987
You can use diffusion caps or septa on these bottles to reduce evaporation and \
diffusion of your sotvents and waste. HP recommends diffusion caps over septa
for two reasons.

m  The diffusion cap allows multiple entrances into a bottle without
contaminating the liquid inside the bottle with small pieces of septum
Z"T I -]

m  For many common solvents, the rate of diffusion out of the bottle is less
with a diffusion cap than with a septum that has been punctured with a
standard syrinpe needle.

; : | _
: - { t - , 1000 9301-0990

:
? Bilwsios iy 8710-0979
:
f > 5181-1213
2 (==
* | | ‘F/hpt scrow '
: sotvent ' Screw for hoiding syringe plunger

-l otvast or wash bottl 07673-20570

A-19




Parts for HP 5890 SERIES Il cool on-colurmna inlet

Needie Guide top 19245-20670

Septum nut base assembly  19245-80520

Spring 19245-60760
injection port nut for HP 53304

1 19243-60500
Mourting post

1 07673-61035
Parking or support rod for use with

HP 5890 SERIES N GCs with /N greater than

3033432100

1 05890-61525
Nanoliter adapter

1 HP 18599N
Basic Supplies Kit 07673-60840

6 10-ul 23/26 tappered syringes
144 4-mi solvent/wash botties with caps
144  diffusion

Caps
1000 2-mi sampie vials with crimp caps
144 11-mm septa

Oncethevialseptum's;mnccuredlythesyﬁngenwdle,themmplemay
mtcraawﬂhthesepmmmaxerialandaﬁeatheambﬁs.nerearemreetyp&s
of septum used in vial caps. Each has a different resistance to interaction with
solvents.

Red/orange: Made from natural rubber and coated with Teflon® on the
sample side. A general purpose rubber formulation intended primarily for
aqueous liquid fill products with a pH range 4.0-7.5. Least resistant to
solvents after puncture.

Red: Made from silicone rubber coated with Teflon® on both sides. A high
quality, low extractable silicone rubber intended for applications requiring
resistance to high extremes of heat. Somewhat resistant to solvents after
puncture. Slightly poorer resealing characteristics when application calls
for multiple injections from the same vial.

Black: Made from Viton®. Most resistant to solvents.

Black septa made from Viton® are not recommended for use with the HP
18593A and B Injecter Modules. Using Viton® may cause a syringe error.

The following diagram illustrates the recommended and minimom diameter for
vial septa.

.58 (0.220 in.) recommended
465 (0.183 In) minimuym

All dimensioas In millimaters

If you are loading vials directly into the injector turret, you can use 2-ml
sample vials with screw caps. Do not use screw cap vials with the tray.

Use amber glass vials for light-sensitive samples.

gt




Sample Vials and Caps

Tb maintain the tray gripper’s reliability, you must use glass vials which meet
HP specifications. Service calls and repairs found to be due to vials that do not
meet these specifications are not covered under either warranty or service
contract.

;}»1
a3

The following diagram illustrates most of the critical dimensions for the sample
vials and microvial inserts. These dimensions do not make up a complete set of
specifications. Some of the dimensions are too difficult to measure without
special instruments.

Mticrovial lasest
=+ o Smiaimm

RN - w60 SO L
A Skt

I T

All dimeasions In millimeters : ;
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Selecting Consumables

PR TR

This section contains information to help you select conssmables to use with E
the HP 7673 Antomatic Sampler. Some critical dimensions are provided for
sample vials, syringes, and septa. If you are using consumables that do not have
these dimensions, the reliability of the automatic sampler may be affected.

;




Introduction . f-

50—

This is an integral part of the HP 7673 Automatic Sampler Operating Manual

(part number 07673-60995). It is designed to be updated on a regular basis and

kept in the manual’s binder after the chapter tab for appendix A,

“Consumables.”

This booklet contains basic information on how to select and order

consumables for the automatic sampler. It is divided into two parts.

s Detailed information to help you select the appropriate consumables for
the HP 7673. This section is divided into five parts.

Sample vials and caps.

Solvent and waste bottles.

Syringes. :

Inlet septa. | (

Inlet liners.

= A list of Hewlett-Packard supplies recommended for the HP 7673 and
available from Analytical Direct.

AU S ol I i

© Copyright 1989, 1990, 1991 by Hewlett-Packard Compary
All Rights Reserved
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