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The Agilent 7683B Automatic Liquid Sampler (ALS)represents a pivotal advancement in the evolution of gas
chromatography (GC) automation. Designed to provide unmatched precision and reliability for analytical
laboratories, the 7683B system bridges the gap between manual sample handling and high-throughput laboratory
robotics. As analytical demands increase across environmental, pharmaceutical, and forensic sectors,
understanding the mechanical nuances, installation protocols, and maintenance requirements of the 7683B series
is essential for any laboratory manager or senior technician.

Understanding the Architecture of the Agilent 7683B ALS

The 7683B system is not a singular device but a modular ecosystem comprising several critical components that
work in tandem to ensure sample integrity. At its core, the system includes the G2913A Injector, the G2614A Tray,
and often a controller module or integrated control within the GC unit itself. This modularity allows for significant
flexibility; the autoinjector can be moved from one inlet to another with minimal downtime, a feature that
distinguishes it from more rigid, legacy systems.

Key Components and Their Functions

e The Injector (G2913A): This is the heart of the system. It houses the syringe mechanism and the turret. It is
responsible for the precise aspiration of sample, solvent washing, and the rapid injection into the GC inlet.

* The 8-Vial Turret: Standard on many configurations, this turret allows for the staging of samples. It features
specific positions labeled A and B for solvent washes and WA for waste disposal. This ensures that the syringe is
cleaned between injections, preventing cross-contamination.

* The Sample Tray: For high-capacity needs, the 7683B integrates with a 100-vial tray. This component uses a
robotic arm to transfer vials from the tray to the injector turret, enabling long, unattended sequences.

¢ Mounting Hardware: The system utilizes specialized brackets and mounting posts, such as the G4513-20561
mounting post, which are specific to the GC model (e.g., Agilent 6890 or 7890).

Technical Specifications and Core Mechanics

The 7683B excels in its ability to perform fast injection. In GC analysis, the speed of injection is critical to minimize
sample discrimination caused by the evaporation of low-boiling-point components inside the syringe needle. The
7683B is capable of delivering samples in less than 100 milliseconds, effectively eliminating needle fractionation.

Mathematical Precision in Volumetric Delivery

The system uses a high-resolution stepper motor to control the syringe plunger. The displacement is calculated
based on the syringe volume (e.g., 5 pL, 10 pL, or 100 pL). The formula for the volume delivered (V) can be
simplified as:

V = (Steps / Total_Steps) x Syringe_Volume

Where Steps refers to the micro-steps taken by the motor and Total_Steps is the calibrated length of the syringe



stroke. The 7683B firmware allows for variable injection volumes, enabling the user to program increments as
small as 1% of the syringe capacity.

Installation and Configuration Procedures

Proper installation of the Agilent 7683B is a prerequisite for analytical accuracy. Misalignment during the setup
phase often leads to bent needles, damaged septa, or inconsistent peak areas.

Step-by-Step Installation of the Injector Bracket

1. Preparation: Before installing the injector bracket, ensure all existing injectors, trays, and older injector
controllers are removed from the GC. This includes removing any existing tray brackets and supports that might
interfere with the new 7683B footprint.

2. Installing the Mounting Post: Thread the G4513-20561 mounting post into the GC inlet cover. It is vital to use
the correct post; for instance, using a post designed for the 7683A on a 7683B setup may result in height
discrepancies that cause the syringe to crash into the turret.

3. Bracket Attachment: Secure the injector bracket to the GC. Loosen the height adjustment screw during the
initial fitment. Slide the support bracket into position and tighten the mounting screws once the alignment is verified.

4. Cabling: For units like the Agilent 6850, the cabling must be routed through the back of the instrument.
Ensure the GC power is off before connecting the ALS cables to the "Inlet" or "Remote" ports on the mainboard.

The 8-Vial Turret Setup

The 8-vial turret is a specialized component designed for smaller batches or for use as a transfer station for the
larger tray. It contains two solvent positions and one waste position. When configuring the turret:

e Ensure positions A and B are filled with appropriate wash solvents (e.g., Hexane or Methanol) depending on
the analyte polarity.

« The WA position must lead to a waste vial to prevent chemical buildup on the turret surface.

¢ The turret must be properly seated on the drive motor shaft to ensure the injector needle aligns perfectly with
the center of the vial septa.

Comparative Analysis: Agilent 7683 Series vs. Successors

Understanding where the 7683B fits in the timeline of Agilent technology helps laboratories make informed
decisions regarding upgrades and part compatibility.



Feature Agilent 7673A Agilent 7683B Agilent 7693A

Max Vial Capacity 58 100 150

Injection Speed Standard Fast (&It;200ms) Enhanced Fast
Turret Positions Limited 8orl6 16

Modular Design Partial High Full (Integrated)
Priority Sampling No Yes Yes

While the 7693A is the current flagship, the 7683B remains a workhorse in many labs due to its robust construction
and lower cost of ownership for second-hand markets. The 7683B introduced the Priority Sampling Mode, which
allows a user to interrupt a sequence to insert an urgent sample without losing the entire run data.

Operation and Programming: Advanced Modes

Operating the 7683B requires integration with Agilent ChemsStation, OpenLab, or third-party chromatography data
systems (CDS). Key programmable parameters include:

1. Sample Thermal Control

The sampler tray is strategically positioned away from the GC oven to prevent sample degradation due to heat.
However, for volatile compounds, the 7683B can be equipped with a chilled tray(using an external recirculating
chiller) to maintain sample stability at 4°C.

2. Solvent Wash Cycles

Users can program "Pre-injection" and "Post-injection” washes. A standard protocol includes 3 washes from
Solvent A and 3 from Solvent B to ensure zero carryover. The 7683B firmware calculates the waste volume to
ensure the waste vial does not overflow during long sequences.

3. Priority Sampling Workflow

The priority sample mode is a significant workflow enhancement. When a priority sample is inserted, the system
completes the current injection, moves the current vial back to the tray, processes the priority sample, and then
resumes the sequence exactly where it left off.

Maintenance and Field Guide: Ensuring Longevity

Technical failure in an autosampler usually manifests as a "Front Injector Error" or "Alignment Failure."Regular
maintenance is the only way to mitigate these risks.

Syringe Replacement and Alignment

The syringe is a consumable item. Over time, the plunger wears against the glass barrel, or the needle becomes
burred. To replace the syringe:

1. Open the injector door. This action should automatically park the syringe carriage in a neutral position.

2. Loosen the plunger thumb screw and the syringe carrier screw.

3. Slide the old syringe out and replace it with a calibrated Agilent Gold Standard syringe.

4. Crucial Step: Perform a manual alignment check. Lower the needle into the turret to ensure it enters the vial



center without deflection.

Alignment of the GC Injector

If the injector is moved between GCs, it must be re-aligned. The 7683B uses an optical sensor to detect the home
position of the turret. If the sensor is clouded by dust or solvent vapors, the alignment will fail. Cleaning the optical
path with a lint-free swab and isopropyl alcohol is a standard troubleshooting step.

Troubleshooting Common Failure Modes

Even the most robust systems encounter issues. Below is a diagnostic matrix for common 7683B failures.



Symptom Probable Cause Solution

Bent Syringe Needle Misaligned turret or incorrect Check mounting post G4513-20561
mounting post. and re-align.
"Plunger Error" Friction in syringe or motor failure. Replace syringe; lubricate lead screw

with approved grease.

Vial Not Found Tray arm calibration lost. Perform tray calibration via the GC
keypad or software.

Communication Lost Faulty cabling or blown fuse in GC Check 6850/6890 cabling; test port
ALS port. with a different injector.

Electronic and Connector Integrity

The electrical connector at the base of the injector is a common point of failure. Because the injector is often
removed and replaced, the pins can become bent or corroded by accidental solvent spills. Periodically inspect the
electrical connectorfor signs of oxidation. If the injector "chatters" or moves erratically, it is often a sign of poor
electrical contact rather than a mechanical motor failure.

Practical Implementation in the Modern Lab

The implementation of an Agilent 7683B ALS goes beyond hardware; it involves a commitment to standardized
operating procedures (SOPs). In a regulated environment (GLP/GMP), the ALS must be qualified through
Installation Qualification (IQ) and Operational Qualification (OQ)protocols. These tests verify that the volume
delivered is consistent across the entire turret and that the speed of injection remains within the specified +5%
tolerance.

Furthermore, the 7683B's modularity supports "On-Column" injection modes. When used with the 19245A On-
Column Capillary Inlet, the 7683B provides the precision needed to inject directly into the capillary column, which is
essential for analyzing thermally labile compounds that would otherwise decompose in a hot split/splitless liner.

Summary and Future Outlook

The Agilent 7683B Automatic Liquid Sampler remains a benchmark of engineering in the chromatography world. Its
design emphasizes speed, precision, and modularity, providing a reliable solution for laboratories that require high-
quality data without the complexity of modern, fully robotic systems. By adhering to the strict installation guidelines
—specifically regarding the mounting post selection and turret alignment—and maintaining a rigorous syringe
replacement schedule, users can ensure that their 7683B continues to provide accurate results for years. While
newer models like the 7693A offer higher capacity, the 7683B's legacy is defined by its durability and its
foundational role in the automation of modern chemical analysis.
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