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What is a research electronics shop?
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UW-Madison Department of Chemistry

three shops:
▶ machine

▶ four full time staff
▶ specialty focus on pump repair

▶ glass
▶ two full time staff

▶ electronics
▶ two full time staff
▶ four student workers
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UW-Madison Department of Chemistry

Electronics at UW-Madison Chemistry
▶ here for as long as anyone can remember

▶ at least 50 years

▶ historically much larger group
▶ more than seven full time staff, at peak

▶ construct, repair, assist
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Electronics as Research

Electronics development has a key role to play in higher education
& cutting-edge research.
▶ lowered cost
▶ greater reproducibility
▶ automation, high throughput
▶ creativity and niche application
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XyloTron

The XyloTron: Flexible, Open-Source,
Image-Based Macroscopic Field
Identification of Wood Products
Prabu Ravindran1,2*, Blaise J. Thompson3, Richard K. Soares1,2

and Alex C. Wiedenhoeft1,2,4,5

1 Center for Wood Anatomy Research, USDA Forest Products Laboratory, Madison, WI, United States, 2 Department of
Botany, University of Wisconsin, Madison, WI, United States, 3 Department of Chemistry, University of Wisconsin, Madison,
WI, United States, 4 Department of Forestry and Natural Resources, Purdue University, West Lafayette, IN, United States,
5 Departamento de Ciências Biolôgicas (Botânica), Universidade Estadual Paulista, Botucatu, Brazil

Forests, estimated to contain two thirds of the world’s biodiversity, face existential threats
due to illegal logging and land conversion. Efforts to combat illegal logging and to support
sustainable value chains are hampered by a critical lack of affordable and scalable
technologies for field-level inspection of wood and wood products. To meet this need
we present the XyloTron, a complete, self-contained, multi-illumination, field-deployable,
open-source platform for field imaging and identification of forest products at the
macroscopic scale. The XyloTron platform integrates an imaging system built with off-
the-shelf components, flexible illumination options with visible and UV light sources,
software for camera control, and deep learning models for identification. We demonstrate
the capabilities of the XyloTron platform with example applications for automatic wood
and charcoal identification using visible light and human-mediated wood identification
based on ultra-violet illumination and discuss applications in field imaging, metrology, and
material characterization of other substrates.

Keywords: wood identification, charcoal identification, convolutional neural networks, deep learning, sustainability,
forest products, computer vision

INTRODUCTION

In 2018, global trade in forest products represented a value chain of more than 550 billion USD1 and
was at the highest volume since record-keeping began in 1947 (Food and Agriculture Organization,
2018). This value chain includes logs, timbers, dressed lumber, veneers, finished products,
comminuted wood products, pulp and pulp-derived products, wood fuel, and charcoal, among
others. Illegal logging accounts for 15–30% of the global timber supply chain (Nellemann, 2012),
resulting in lost revenue for source countries, governmental corruption, and unregulated
degradation of forest lands. Of the illegal trade in timber, it is estimated that 80% is controlled
by transnational criminal enterprises (Nellemann, 2012), making illegal logging the fourth most
lucrative form of transnational crime after counterfeiting, drug trafficking, and human trafficking,
and the most profitable form of transnational natural resource crime (May, 2017).

1http://www.fao.org/faostat/en/#data/FO
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Gas Uptake

Review of

Scientic Instruments
ARTICLE scitation.org/journal/rsi

Multichannel gasuptake/evolution
reactor for monitoring liquidphase
chemical reactions

Cite as: Rev. Sci. Instrum. 92, 044103 (2021); doi: 10.1063/5.0043007
Submitted: 5 January 2021 • Accepted: 28 March 2021 •

Published Online: 15 April 2021

Chase A. Salazar, Blaise J. Thompson, Spring M. M. Knapp, Steven R. Myers, and Shannon S. Stahla)

AFFILIATIONS

Department of Chemistry, University of WisconsinMadison, Madison, Wisconsin 53719, USA

a)Author to whom correspondence should be addressed: stahl@chem.wisc.edu

ABSTRACT

The design of a headspace pressuremonitoring reactor for measuring the uptake/evolution of gas in gas–liquid chemical transformations is
described. The reactor features a parallel setup with tenreactor cells, each featuring a low working volume of 0.2–2 ml, a pressure capacity
from 0 to 150 PSIa, and a high sensitivity pressure transducer. The reactor cells are composed of commercially available disposable thick
walled glassware and compact monolithic weld assemblies. The software interface controls the reactor temperature while monitoring pressure
in each of the parallel reactor cells. Reactions are easy to set up and yield highdensity gas uptake/evolution data. This instrument is especially
well suited to acquire quantitative timecourse data for reactions with small quantities of gas consumed or produced.

Published under license by AIP Publishing. https://doi.org/10.1063/5.0043007

I. INTRODUCTION

Liquidphase chemical reactions that use gaseous reagents (e.g.,
O2, H2, CO, ethylene, and CO2) play an important role in labora
tory and industrial chemical syntheses. Analysis of reaction kinetics
is crucial for the development of these processes; however, quan
titative data acquisition can be complicated by perturbation of the
reaction mixture when sampling from a sealed system (e.g., with
drawing aliquots) or due to poor gas–liquid mixing [e.g., during
nuclear magnetic resonance (NMR) spectroscopic analysis]. Moni
toring the gas consumption or evolution provides an appealing non
intrusivemethod to bypass these limitations, and it has been success
fully used to analyze diverse gas–liquid chemical reactions, including
hydrogenations,1 articial photosynthesis,2 carbonylations,3 ethy
lene polymerization,4 ammonia borane dehydrogenation,5 aerobic
oxidations,6 and hydroformylations.7

Monitoring reaction headspace pressure is especially useful in
quantifying consumption or evolution of small quantities of gas. For
example, liquidphase catalytic aerobic oxidation reactions, such as
those recently investigated in our lab and by others,8,9 utilize rela
tively dilute reaction concentrations (50–300 mM) and commonly
consume only 0.5 equivalents of O2, resulting in relatively small
quantities of gas consumed. Many commercially available reactors

are available, and these are typically designed to accommodate high
gas pressures (e.g., 1500–3000 PSIa). The large dynamic range of
these systems leads to a low resolving power for analysis of reactions
that consume small amounts of gas.1,7,10,11

In the present report, we describe a lowvolume, multichannel
reactor system for parallel analysis of headspace pressure. It is com

patible with relatively low pressures and capable of analyzing reac
tions that consume or evolve small quantities of gas. The reactor
described here complements previously reported reactor systems for
analysis of smallscale gas uptake/evolution reactions based on the
measurement of gas ow rates,12,13 differential pressures,14 bubble
counts,15 and headspace volume16 or pressure2,6,10,11 changes. Key
criteria incorporated into the present reactor design were not collec
tively incorporated into previously reported systems: (1) compatible
with pressure ranges of 0–150 PSIa; (2) high sensitivity, allowing
for the quantitative detection of gas uptake/evolution in amounts
of ≤0.2 μmol; (3) small reaction volumes (0.2–2 ml) that minimize
reagent quantities need to analyze the reactions; (4) compatible with
disposable reaction vessels that facilitate setup, minimize gas leak
age, and enhance userfriendly operation by nonspecialists; (5) a
compact, parallel design to accommodate up to ten simultaneous
reactions; (6) allow for safe analysis of aerobic oxidation reactions,
with little or no potential for re propagation and/or explosion;

Rev. Sci. Instrum. 92, 044103 (2021); doi: 10.1063/5.0043007 92, 0441031

Published under license by AIP Publishing
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Photoreactor

Versatile Open-Source Photoreactor Architecture for Photocatalysis
Across the Visible Spectrum
Philip P. Lampkin, Blaise J. Thompson, and Samuel H. Gellman*

Cite This: Org. Lett. 2021, 23, 5277−5281 Read Online

ACCESS Metrics & More Article Recommendations *sı Supporting Information

ABSTRACT: Adoption of commercial photoreactors as standards for
photocatalysis research could be limited by high cost. We report the
development of the Wisconsin Photoreactor Platform (WPP), an open-
source photoreactor architecture potentially suitable for general adoption.
The WPP integrates inexpensive commercial components and common
high-intensity LEDs in a 3D-printed enclosure. Dimensions and features
of WPP reactors can be readily varied and configurations easily
reproduced. WPP performance is evaluated using literature trans-
formations driven by light of disparate wavelengths.

Modern photocatalytic methods allow for formation of
otherwise inaccessible products under mild conditions.1

This capability has generated significant interest in the field of
visible-light photocatalysis2 and ledmany laboratories to explore
incorporation of photocatalysis into their work.
Photochemical transformations can be significantly affected

by small changes in experimental configuration.3 The number of
photons absorbed by the reaction mixture depends, in part, on
the intensity and emission profile of the light source as well as
the physical surroundings of the reaction vessel.4 These factors
make careful apparatus design and documentation essential for
reproducible photoreaction outcomes and reliable reaction
discovery.
Many approaches have been used to deliver photons to

reaction vessels, but no single, standardized approach has seen
widespread adoption to date.4 Operational variation can hinder
the reproduction of reported transformations, the description of
which may include only minimal characterization of light source
or documentation of experimental setup.4,5 Entry of new
researchers into this field and introduction of photoreactions
into the chemistry curriculum should be facilitated by
photoreactor platforms that enable accurate reproduction of
the apparatus employed in a published study, facilitate apparatus
customization for new applications in photocatalysis, and
streamline the documentation of apparatus modifications. The
work reported here is intended to achieve these goals.
Over the past few years, several commercial photoreactors

designed to address problems outlined above have been
reported.3,5,6 More recently, an open-access 3D-printed
enclosure for temperature-controlled photoreactions utilizing
expensive commercial light-emitting diode (LED) lamps was
detailed by Schiel and co-workers.7 These reactors integrate a

rigid enclosure and exchangeable, high-power photon sources to
improve reproducibility and reliability relative to ad hoc
experimental setups. However, the adoption of these reactors
as standards can be limited by their high cost. This problem is
compounded by the significant cost of acquiring multiple
proprietary photon sources when different emission profiles are
required.8

Here, we describe the Wisconsin Photoreactor Platform
(WPP), an economical source of high-performance photo-
reactors that can be easily fabricated, readily modified, and
precisely documented (Figure 1). This platform provides
reactors constructed from commercial components in a 3D-
printed enclosure. The WPP is designed around inexpensive
surface-mount LEDs as the light source. All design files are open-
source to maximize transferability. A specific reactor with
bespoke physical parameters can be fabricated by an
experimentalist with no prior experience in less than a day
(instructions in Supporting Information). The WPP is modular
and allows photoreactor capabilities to be expanded by use of a
well-established array of compatible electronic peripherals.
These factors combine to provide a versatile architecture that
could contribute to the standardization of photochemical
protocols and enhance the discovery and optimization of new
photochemical reactivity.

Received: June 8, 2021
Published: June 23, 2021

Letterpubs.acs.org/OrgLett

© 2021 American Chemical Society
5277

https://doi.org/10.1021/acs.orglett.1c01910
Org. Lett. 2021, 23, 5277−5281
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Oscillator

The Wisconsin Oscillator: A Low-Cost Circuit for Powering Ion
Guides, Funnels, and Traps
Steven J. Kregel,* Blaise J. Thompson, Gilbert M. Nathanson, and Timothy H. Bertram

Cite This: J. Am. Soc. Mass Spectrom. 2021, 32, 2821−2826 Read Online

ACCESS Metrics & More Article Recommendations *sı Supporting Information

ABSTRACT: In this work, we present the Wisconsin Oscillator, a
small, inexpensive, low-power circuit for powering ion-guiding
devices such as multipole ion guides, ion funnels, active ion-
mobility devices, and non-mass-selective ion traps. The circuit can
be constructed for under $30 and produces two antiphase RF
waveforms of up to 250 Vp−p in the high kilohertz to low
megahertz range while drawing less than 1 W of power. The output
amplitude is determined by a 0−6.5 VDC drive voltage, and
voltage amplification is achieved using a resonant LC circuit,
negating the need for a large RF transformer. The Wisconsin
Oscillator automatically oscillates with maximum amplitude at the
resonant frequency defined by the onboard capacitors, inductors,
and the capacitive load of the ion-guiding device. We show that our circuit can replace larger and more expensive RF power supplies
without degradation of the ion signal and expect this circuit to be of use in miniature and portable mass spectrometers as well as in
home-built systems utilizing ion-guiding devices.

■ INTRODUCTION
Devices requiring high voltage RF waveforms are utilized
extensively within mass spectrometers to manipulate ions in a
non-mass-selective manner, typically for the purpose of
transporting them between different pressure regions. These
devices include ion funnels1 and multipole ion guides2 as well
as active ion-mobility devices.3,4 The theory of ion motion in
inhomogeneous RF fields has been exquisitely laid out by
Gerlich5 and stipulates that devices designed for manipulating
ions in the mass range of small molecules and polypeptides be
driven with RF waveforms in the high kilohertz to low
megahertz regime and a few hundred volts peak to peak.
Unlike the more stringent requirements for driving a mass-
selective quadrupole, these requirements are general guidelines
and depend on the specific geometry of the ion-guiding device,
with a wide range of voltages and frequencies providing high
transmission for ions in a given mass window. While
commercial instruments contain all the hardware necessary
for operating their ion-guiding devices, home-built instruments
must source these electronics themselves. The high cost of
purchasing these supplies (∼$5k−$20k/unit), and the fact that
each device requires its own driving circuitry renders these
commercial circuits out of reach for many academic research
groups whose instruments may require multiple supplies.6−12

Multiple groups have reported circuits for low cost (<$500)
multipole power supplies with varying degrees of accessibility
and applicability to ion transport.13,14 The designs of
O’Connor15,16 and Jau17 remove the necessity of frequency
and impedance matching by automatically oscillating at the

frequency defined by the capacitance of the ion-guiding device,
while the O’Connor and Noriega18 circuits both contain
mechanisms for amplitude control through a 0−10 VDC
signal. Although these supplies all provide the requisite
frequency and amplitude characteristics, they suffer from
some drawbacks. The Jau and Noriega circuits are designed to
drive 3D ion traps and produce only a single phase of RF
output, which is unsuitable for devices designed for ion
transport, where the net electric field applied to the device
must remain fixed. The O’Connor design produces antiphase
output, but it requires the careful construction of a custom
multiwinding air-core transformer in which small imperfections
can result in drastic changes to the RF output, making it
difficult to dial in a specific frequency. Additionally, some
components in the O’Connor design normally operate near
their damage threshold, and accidental overdriving of this
circuit (an unfortunately common occurrence during the
construction of home-built instrumentation) can result in
destruction of the power supply. Historically, the large air-core
transformers used for stepping up RF voltages have frustrated
the efforts to develop miniature mass spectrometers.19 A few

Received: August 18, 2021
Revised: October 19, 2021
Accepted: October 19, 2021
Published: November 3, 2021

Research Articlepubs.acs.org/jasms

© 2021 American Society for Mass
Spectrometry. Published by American
Chemical Society. All rights reserved. 2821

https://doi.org/10.1021/jasms.1c00247
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Chemistry 860: Selected Topics in Physical Chemistry 

Instrument Design & Fabrication 

Spring 2024 

General Course Information 

 

*Course Subject, Number and Title 

CHEM 860 — SELECTED TOPICS IN PHYSICAL CHEMISTRY 

 

*Credits 

2 credits 

 

*Course Designations and Attributes  

Grad 50% - Counts toward 50% graduate coursework requirement 

 

*Course Description 

The goal of this course is to provide a practical introduction to mechanical design and fabrication 

as it applies to research and instrumentation in chemistry.  This course is designed for graduate 

students whose research involve building or modifying instrument components and who are 

interested in using the chemistry student maker space and/or the professionally staffed chemistry 

machine shop.  The course will consist of a combination of lectures, discussions, demonstrations, 

and hands-on exercises.  Each student will get a chance to work on a project related to their 

research. 

 

Course topics and learning objectives: 

1) Safe and proper operation of the chemistry student machine shop tools 

a. Power tools: mills, lathe, drill press, band saw, etc. 

b. Hand tools and measuring tools 

2) Learn how to use a CAD program (Autodesk Inventor) to assist component design 

a. 3D parts and assemblies 

b. Best practices in geometric dimensioning and tolerancing for 2D technical drawings 

3) Basic considerations and principles of mechanical design and fabrication 

a. Basic machining operations, processes and capabilities 

b. Metrology, fits, and tolerances 

c. Material properties and selections 

d. Motions and constraints 
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Chemistry 728 Electronics for Chemical Instrumentation 3 credits 
Spring 2024 
 
Course URL: CANVAS 
 
Dr. Rob McClain    office hours: By appointment 
office: 7446 Chemistry   phone: 608-262-5615   
e-mail: mcclain@chem.wisc.edu 
 
Dr. Blaise Thompson     office hours: By appointment 
office: S307 Chemistry   phone: 608-263-2573   
e-mail:  blaise.thompson@wisc.edu 
 
 
Pre-requisites: graduate standing 
 
Course Description: Learn and apply the principles of analog and digital electronics and 
computer interfaces for controlling and monitoring components of importance to 
chemical instrumentation. 

Course Credits: This is a laboratory-based course. Students will meet the 3 credits of the 
course by spending at least 135 hours (45 hours per credit) on learning. This includes 2 
three hour scheduled laboratory periods per week and additional time outside the 
laboratory.  

Course Outline: The goal of this course is to provide you with a practical introduction to 
electronics as it applies to chemical research and/or chemical instrumentation. After 
taking this course you will be able to identify the working principles of the electronics 
behind modern chemical instrumentation, to interconnect and modify commercial 
instrumental modules for use in new applications, and to build new instrumental modules 
based on operational amplifiers, microcontrollers, and/or other integrated circuits.   
 
To help you meet these goals and evaluate your performance, you will be required to:  
1) Use supporting materials to learn fundamental background information related to 
electronics. The supporting materials may include texts, data sheets, videos, web sites, 
and research papers. 2) Complete the regular laboratory exercises and their 
corresponding report sheets. 3) Complete periodic problem sets covering electronics 
fundamentals. 3) Complete the extended laboratory exercises which includes a short lab 
practical 4) Complete a laboratory project. 
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Open Source Hardware

ESSAY

Open hardware: From DIY trend to global

transformation in access to laboratory

equipment

Tobias WenzelID*

Institute for Biological and Medical Engineering, Schools of Engineering, Medicine and Biological Sciences,

Pontificia Universidad Católica de Chile, Macul, Región Metropolitana, Chile

* tobias.wenzel@uc.cl

Abstract

AU : Pleaseconfirmthatallheadinglevelsarerepresentedcorrectly:Open hardware solutions are increasingly being chosen by researchers as a strategy to

improve access to technology for cutting-edge biology research. The use of DIY technology

is already widespread, particularly in countries with limited access to science funding, and is

catalyzing the development of open-source technologies. Beyond financial accessibility,

open hardware can be transformational for the access of laboratories to equipment by

reducing dependence on import logistics and enabling direct knowledge transfer. Central

drivers to the adoption of appropriate open-source technologies in biology laboratories

around the world are open sharing, digital fabrication, local production, the use of standard

parts, and detailed documentation. This Essay examines the global spread of open hard-

ware and discusses which kinds of open-source technologies are the most beneficial in sci-

entific environments with economic and infrastructural constraints.

Introduction

Most scientists who conduct experiments in research laboratories face at least some resource

constrains such as access to specific know-how, technologies, equipment, and reagents. Given

the vast complexity of biological systems and the demands of scientific rigor and speed, these

technological constraints can quickly become a research-limiting challenge for academic labo-

ratories engaged in knowledge generation and publication in the life sciences. If even well-

funded research hubs struggle with access to technology, how do research laboratories in sci-

entific environments characterized by economic and infrastructural constraints, here referred

to as “low-resource settings,” deal with these challenges and still produce globally relevant

research outputs? Do low-cost DIY approaches and free and open-source hardware (here

“open hardware” or “open technology”) improve a researcher’s access to technology?

The aim of this Essay is to give an account of how DIY and open technologies are being

implemented and taken up by researchers globally, and what effect this has on researchers

with restricted access to technologies. These low-resource setting constraints extend beyond

monetary considerations into a less-rich research and technology ecosystem, and, therefore,

solutions are not only driven by cost but also by other factors such as local fabrication, access

to parts, and direct knowledge transfer. Much of the reasons driving technology adoption in
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Repair and maintenance of research
equipment.



The Role of
Electronics Shops

Blaise Thompson

Research Shops

Custom Research
Electronics

Appliance
Maintenance

Safety
Electrocution

Fire

Examples

Conclusion

Repair

One or two pieces of equipment per day.

About fifty research groups.

One employee...



The Role of
Electronics Shops

Blaise Thompson

Research Shops

Custom Research
Electronics

Appliance
Maintenance

Safety
Electrocution

Fire

Examples

Conclusion

Repair

Common research appliances
▶ hotplates
▶ stirplates
▶ shakers
▶ ovens
▶ rotovaps
▶ UV lamps
▶ sonicators
▶ balances
▶ chillers
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Repair

Cost savings

Irreplaceable

Operational continuity
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Rotovap
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Hotstir
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Heating Elements
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Amber Bartz

Amber Bartz
Chemistry Electronics Shop
afbartz@wisc.edu

Check out Amber’s poster presentation:
What Researchers Should Know When Powering Lab
Equipment
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Electrical Safety

as Viewed from the Shop
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Safety

Researchers utilize advanced electronics.
Researchers design and build custom instruments.
Researchers rely on in-house repair.

Let’s think about safety implications!
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Humility

I’m not a safety expert... talking at CSHEMA is a bit intimidating.

I’m glad you are dedicating a symposium to electrical safety.

I have no idea how to think about certification...

I hope we can work together.
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Safety

Cutting-edge researchers will inevitably customize/create electronic circuits.

Hopefully, the electronics shop can be a place to do this work under professional
supervision!

We don’t have the time or the staff to look over every shoulder... ...instead, we try
to convince researchers that they have a professional responsibility to care about
electrical safety.
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Safety

Two categories of electrical hazard:
▶ electrocution
▶ fire
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Current Kills

Relatively small amounts of current can be very dangerous!
▶ 1 mA - barely perceptible
▶ 16 mA - maximum current an average person can grasp and “let go”
▶ 20 mA - paralysis of respiratory muscles
▶ 100 mA - ventricular fibrillation threshold
▶ 2000 mA - cardiac standstill and internal organ damage
▶ 15000 mA - fuse / breaker opens circuit

A typical LED draws 20 mA.
Fuses and breakers will NOT protect you from death by electrocution!

WORKER DEATHS BY ELECTROCUTION
A Summary of NIOSH Surveillance and Investigative Findings
May 1998
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Current and Voltage

Current and voltage are related by Ohm’s Law.

V = IR

Larger voltages drive more current through your body.
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Current and Voltage

“Typical” resistance across the human body:
as low as 10kΩ. Solve for voltage driving 10 mA

V = 10mA× 10kΩ
V = 100V

Every device plugged into the wall is at least 120V.
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Wet and Dry

Most resistance is at the skin.

Resistance decreases significantly if your skin is wet.
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Typical Voltages

Treat anything above 30 V as an electrocution hazard.
▶ 5 V - USB power supply
▶ 120 V - typical lab appliance
▶ 120 V - typical vacuum roughing pump
▶ 50 to 200 V - gel electrophoresis
▶ 1000 V - piezoelectric actuators
▶ 1000 V - photomultipliler tubes
▶ 3000 V - electron / ion multipliers
▶ 15000 V - X-Ray sources
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Typical Voltages

Voltage is not necessarily dangerous,

Know the current rating!
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GFCI

Designed specifically for shock protection.

Ensure that no current is leaking out of circuit.
Sensitive to a few mA.

Will trip if used with large inductive loads (motors).

Prone to weaken over time—replaced every ten years.
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Liquids and Shock Hazard

Avoid mixing water and electricity.
▶ Minimize the use of electrical equipment in cold rooms or other areas where

condensation is likely. If equipment must be used in such areas, mount the
equipment on a wall or vertical panel.

▶ If water or a chemical is spilled onto equipment, shut off power at the main
switch or circuit breaker and unplug the equipment.
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Electrical Fire

When an electrical circuit fails it can rapidly cause sparks and get very hot.

When combined with chemicals, this situation can become explosive.

Even low voltage circuits are capable of getting very hot.
Power is product of voltage and current.
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Recommendations for Avoiding Electrical Fire

Ensure that circuits are not overloaded.
▶ Recognize which devices are drawing a lot of power.

▶ Heaters, ovens
▶ Pumps
▶ Motors

▶ Be aware which devices share a circuit.
▶ Never use extension cords or power strips.
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Recommendations for Avoiding Electrical Fire

Use good housekeeping.
▶ Do not crowd multiple appliances into small spaces.
▶ Regularly inspect power cords for damage.
▶ Keep appliances clean, free from chemical buildup.
▶ Dispose of broken appliances quickly.
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Recommendations for Avoiding Electrical Fire

Protect against catastrophic failure.
▶ Ensure that devices have fuses and/or breakers.
▶ When designing heating systems, consider incorporating thermal fuses.
▶ Ground exposed metal.
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Examples

Some examples!
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Wiring Mess
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Chassis Ground
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Chassis Ground

Making good ground connections.
▶ Clamps, terminals, straps.
▶ Don’t assume touching implies conductive.
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Electrocution Hazard
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Electrocution Hazard
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Electrocution Hazard
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Fire Hazard
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Cable Ratings

NEMA 5-15
120 V
Up to 15 amps, but many cables 10 amps!
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Fire Hazard
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Spark Hazard

▶ Bond metal containers together when
working with flammable gasses.

▶ Good idea to earth flammables cabinets



The Role of
Electronics Shops

Blaise Thompson

Research Shops

Custom Research
Electronics

Appliance
Maintenance

Safety
Electrocution

Fire

Examples

Conclusion

Thermal Cutoff
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Cable Ratings

BNC
500 V
Typically 1 Amp
Use SHV connectors for high voltage (‼!)
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Interlocks



The Role of
Electronics Shops

Blaise Thompson

Research Shops

Custom Research
Electronics

Appliance
Maintenance

Safety
Electrocution

Fire

Examples

Conclusion

Interlocks
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Conclusion

Academic electronics shops contain staff working with researchers to best utilize
electronic research equipment.

Shop staff are professionals who care about electrical safety.

Your institution might have a research electronics shop—consider reaching out!
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Thank You

Blaise Thompson
Chemistry Electronics Shop
blaise.thompson@wisc.edu

Love to learn about research & electronics.
Let’s chat!

Questions?
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