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Introduction 

The purpose of this equipment inventory taxonomy is to provide a way of grouping and classifying 
medium and large scale research equipment (i.e. typically with values > £25k), and associated 
inventory items, according to their primary function. In many cases, the function of a piece of 
research equipment is synonymous with a particular experimental technique, at other times a 
similar technique may be used in two different pieces of equipment, yet they have distinctive uses 
and purposes. The taxonomy aims to accommodate this by focusing on the conventional way in 
which equipment is described by users within research disciplines. 

 Structure of the Taxonomy 

The taxonomy is based around a three level hierarchy – class is the top level, order is the middle 
level and genus the lowest level. Thus, in functional terms, one would expect instruments in the 
same genus to have broadly the same function, those within the same order to have related 
functions, and those within the same class to have the same scope of functions. 

Classes 

The top level attempts to describe the equipment according to its place in the basic experimental 
cycle of: specimen/sample/material production/preparation; generic characterization of material or 
sample properties; and specific measurement or characterization of a specimen or sample. Finally 
there are items of equipment/facilities that provide infrastructure and support services to a 
research environment.  

The classes defined in the taxonomy are: 

 Process Equipment – Physical This covers equipment which produces a sample or specimen 
through physical or mechanical means or through chemical routes, but excluding 
biochemical and biomolecular processes. 

 Process Equipment – Biological This covers equipment that produces a sample, material or 
specimen through biological means, and associated non-biological techniques to refine and 
isolate. 

 Materials Characterization This class describes equipment that provides generic techniques 
to characterize samples, materials or specimens. The defining characteristic is that these 
items of equipment could equally be applied to a portion of the sample or specimen as to 
the whole. 

 Sample Characterization and Analysis Equipment in this class carries out specific 
measurements and analysis techniques on samples and specimens. The differentiating 
characteristic of equipment in this class, compared to the Materials Characterization class, is 
that it is a complete or whole sample or specimen that is used.1 

                                                      
1
 There are, however, some ambiguities with these definitions – particularly with the biomedical measurement and 

characterisation tools, which have been placed in Sample Measurement and Analysis. Comparison with existing entries 
provides the best way to resolve such ambiguities. 



 

 Large Scale Instruments This is a specialized class that is used to describe the small number 
of items of equipment that have unique functionality, or are comprised of many smaller 
units that themselves are significant items of inventory but could not be used separately. 

 Infrastructure This class covers all equipment that is not directly used in sample or 
specimen production and characterization yet which forms a discrete part of the 
infrastructure of a laboratory (in the way that benching, fume hoods etc do not). 

Orders 

The order within each class groups the equipment into broad categories of related function or 
technique. Thus, for example, all spectroscopy techniques are in the same order, and all techniques 
that analyze proteins and nucleic acids are in another. As far as is possible, this grouping is done to 
reflect customary usage within the appropriate primary discipline. 

Genus 

The genus is the lowest or most specific level of the classification. Each item of equipment is 
assigned to a least one genus, and then each genus is assigned to a single order, and each order to 
a single class. The genus aims to group equipment into common primary functions – recognizing 
that even so, within a given genus, individual items of equipment may be better or worse suited to 
a given application. 

Depth Versus Breadth of Taxonomy 

In designing the taxonomy, a balance has been struck between the breadth of the taxonomy (that is 
the number of classes, the number of orders within a class, and the number of genera within an 
order) and the depth. Clearly, a more refined classification of any given item of equipment can be 
made by extending the number of levels,  This, though, is at the expense of it becoming inefficient 
to navigate because of the number of steps taken to reach the final item of equipment. On the 
other hand, too broad a taxonomy, makes finding items inefficient, because there are too many 
possibilities to consider at each level. As a rough rule of thumb, we have aimed to have between 
four and ten sub-items at each level in the hierarchy. This design goal needs to be considered 
carefully when proposing any additions to the taxonomy. 

Classifying Items into the Taxonomy 
In practice this is normally relatively straightforward, especially if there is a partially populated 
taxonomy to compare with. The primary questions to ask about an item of equipment are: 

 What is the main purpose or function of the equipment (and where it might be used in 
more than one discipline, does every discipline use it in the same way)? 

 Is this used to make something on which further processes would be carried out? Is this 
characterizing something that has been made/extracted/grown/discovered? If so, could 
one use a representative portion of it equally well? 

This will identify the correct class for the equipment. At this point one needs to consider which 
order it most naturally comes under and then which genus. It is not practicable to give advice to 
cover every possible scenario, however there are a few commonsense rules of thumb: 

 If there are similar items already in the taxonomy, then these should be used to guide the 
choice of order and genus, likewise if a possible genus contains items of equipment that are 
distinctly different in function, then it suggest that the wrong genus is being used. 



 

 The taxonomy is only as useful as it works for experienced practitioners of a discipline – 
customary ways of thinking about the function and scope of equipment evolve slowly, so 
picking the genus that makes the most sense to the users of the equipment is probably the 
right thing to do. 

Extending and Modifying the Taxonomy 
Occasionally it will become obvious that the taxonomy does not work well for some particular item 
of equipment. In these cases it may be necessary to extend the taxonomy. However, this needs to 
be done in a careful and controlled way to ensure that the taxonomy does not become 
unnecessarily broad, nor overly specialized. Co-ordination of requests can often reveal a common 
solution that may not be obvious from an isolated request. In proposing an addition the following 
points should be considered: 

1. Adding a new genus to an existing order is preferable to adding a new order, likewise adding 
new orders is preferable to adding new classes.  

2. Orders and most particularly classes should not be specific to one discipline. 

3. Adding an additional genus to an order with relatively few genera is better than adding 
genera to already full orders. 

4. New genera should have an expectation of containing a reasonable number of items of 
equipment. Other than in the large scale equipment and infrastructure orders, one would 
not expect a genus to contain less than five items of equipment as a general rule. 

5. It is better to change the name of existing genera or orders than to introduce new ones that 
would be under-populated. 

Suggesting Changes to the Taxonomy 

Any requests for changes should be made by completing the attached additions to the Leeds 
equipment taxonomy form and sending to Catherine Wearing (c.l.wearing@leeds.ac.uk) in 
Research and Innovation Services. After initial assessment by the Leeds taxonomy team, the 
proposed addition or modification will be circulated to the proposer and contacts for comment and 
discussion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Class Order Genus 

Process Equipment - Physical 

Characterisation 
Ellipsometry 

Profilometer 

Chemical Reactor 

Automated Extraction 

Automated Synthesis 

Crystallisation 

Distillation 

Microwave 

Parallel Synthesis 

Particle Formation  

Controlled Environment 

Atmospheric Reactors 

Furnace 

Glove Box 

Radioisotope Production 

Rapid Thermal Annealer 

Sprayer 

Etching 

Ion Beam Milling 

Laser  

Mechanical 

Plasma 

Reactive Ion 

Lithography 

Electron beam 

Ion Beam 

Laser (Direct-Write) 

Optical  

Spin Coater 

Packaging 

Dicing 

Encapsulation 

Wafer/Chip Bonding 

Wire Bonding 

Sample Manipulation 

Micromanipulation 

Robot 

Stopped Flow 

Textiles 
Textiles Printer 

Textiles Production 

Thin Film Deposition 

Chemical Vapour Deposition 

Electrodeposition 

Evaporator 

Ion Beam Deposition 

Molecular Beam Epitaxy 

Pulsed Laser Deposition 

Sputterer  

Process Equipment - Biological  

Centrifuge 
High Speed 

Ultracentrifuges 

Characterisation 

Analysers 

Cell Counters 

Fluorescent Readers 

Infra-Red 

Plate Readers 

Scintillation Counters 

UV 

Growth and Manipulation 
Bacteriology 

Cell Culture 



 

 

 

Fermentology 

Synthesisers 

Transfection 

Virology 

Sterilisation 

Autoclave 

Irradiation 

VHP Decontamination 

Water Purification 

Tissue Processing 

Cell Disruptor 

Cryostat 

Dehydration 

Immunostainer 

Microtome 

Tissue Processor 

Materials Characterisation 

Chemical Analysis 

Chromatography 

Distillation Analysis 

Electrochemical 

Electrophoresis 

Gas Analysis 

Liquid Analysis 

Macromolecular 

Solids 

Diffraction 

High Energy Electron 

Low Energy Electron 

X-ray 

Electron/Ion Microscopy  

Detectors 

Ion Beam 

Sample Manipulation 

Scanning 

Scanning Transmission 

Transmission 

Imaging 

Electrical 

In Vivo Fluorescence 

Infra-Red 

Magnetic Resonance 

Optical  

Ultrasound 

X-ray 

Magnetometry 

Kerr Effect 

SQUID 

Susceptometer  

Vibrating Sample 

Mechanical Properties 

Dynamic 

Extrusion 

Hardness 

Load 

Rheometer 

Tensometer 

Tribometer 

Vibration 

Optical Microscopy 

Accessories 

Confocal 

Fluorescence 



 

 

 

Live Cell 

Microdissection 

Near Field 

Reflection 

Stereo 

Transmission 

Physical Properties 

Analytical Centrifuges 

Balance 

Fibre 

Geometric 

Porosity/Permeability 

Particle Size Analysis 

Thermal 

Zeta Potential 

Radiometry Gamma Ray 

Spectrometry 

Mass Spectrometry 

Spectrophotometry 

X-ray  

Spectroscopy 

Auger 

Circular Dichrometer   

EPR 

Fluorescence 

Infra-Red 

Nuclear Magnetic Resonance 

Optical  

Raman 

X-ray Photoemission 

Surface analysis 
Adsorption 

Charge 

Surface Probe Microscopy 

Atomic Force 

Magnetic Force 

Scanning Tunneling 

Sample Measurement/Analysis 

Acoustic 

Audio 

Doppler 

Microscope 

Ultrasound  

Bio-Medical 

Cardiovascular 

Cells 

Dental 

Optical  

Orthopedic Wear 

Tissues 

Whole Body 

Cryogenic 

1.4K 

4K 

77K 

He3 

milli-Kelvin 

Electrical High Voltage 

Electronic 

Data Acquisition 

Low Frequency Characterisation 

Microwave 

Network Analyser 



 

 

 

Oscilloscope 

RF 

Field Deployable 

Gases 

Liquids 

Plasmas 

Solids 

Space 

Tracking 

Weather 

High Magnetic Field 
Pulsed Magnet 

Superconducting Magnet 

Laser 

Characterisation  

Components 

Continuous Wave 

Femtosecond 

Picosecond 

Nanosecond 

>Micro Pulsed 

Motion 

Fluid 

Haptics 

High Speed Video 

Low Speed Video 

Telemetry 

Optical 

Bolometric 

Component Characterisation 

Dual-polarisation 

High Resolution Imaging 

Quantum Information 

Surface Plasmon Resonance 

Proteins/Nucleic Acids 

Arrays 

Electrophoresis 

PCR 

Sequencers 

Large Scale Instruments 

Controlled Environments 
Acoustics 

Combustion 

Simulated Environments 

Wind 

Driving 

Flight 

Exploration  
Virtual Environment 

Telescope 

Infrastructure 

Audio Visual 

Broadcast 

Manipulation 

Presentation 

Recording 

Cryogenic Liquefier 

In Vivo Washing and Watering Systems 

IT 

Data Management 

Digitisation 

Display 

Distributed System 

Parallel Computing 

Server 

Storage 



 

 

 Workstation 

Laboratory 

Controlled Environment  

Controlled Environment Storage 

Electromagnetic Screening 

Field Deployable 

Fluids 

Medical 

Optical  

Vacuum 

Washing 

Waste Disposal 

Live Performance  
Instruments 

Lighting 

Mechanical  Hydraulic 

Vehicles 

Agricultural 

Equipment 

Personnel 

Workshop 

CNC Machines 

Drill 

Grinding 

Joining 

Lathe 

Milling 

Moulding 

Other Cutting 

Sawing 

Sintering 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Additions to the Leeds Equipment 
Taxonomy Form 
 
To suggest an additional genus please complete the 
following form and send to Catherine Wearing (c.l.wearing@leeds.ac.uk) in Research and 
Innovation Services. 
 
Please provide a web link for the specific equipment or information about the functions of this type 
of equipment.  The name of a technical/academic contact who can answer questions relating to the 
equipment would also be helpful. 
 
 
Proposer Information 
 

Name  

Date  

 
Equipment Information 
 
Equipment Name  

 

Manufacturer and 
Model Number 

 
 

Function of 
Equipment 

 
 

Website Link  
 

Technical/Academic 
Contact Details 

 
 

 
Suggested Classification 
 

Class Order Genus 

   

 
Where would the equipment fit in the current taxonomy: - 

Class Order Genus 

   

 

Comments 
 
 
 
 

 


