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The engineering design practice that converts 

inventive ideas into innovative products.

PEOPLE
30+ highly-skilled, creative individuals with educational 

and experiential backgrounds in:

PROJECTS
Technology development, research, and full product 

engineering programs in:

CLIENTS
Public and private companies, academic and research 

institutions, and government organizations, including:

LOCATIONS
Boston, San Francisco

CONTACT
connect@cooperperkins.com

Founded in 2001, Cooper Perkins, part of PA Consulting, specializes in technology 

development and product design of highly integrated, electromechanical devices. 

Our team’s deep understanding of the first principles of the physical sciences and 

mathematics guides our ability to converge on technical solutions to our clients’ 

most challenging business problems.  

3D Systems 

Canary 

City of Houston (BBP) 

Corindus 

Eli Lilly & Co. 

Evolv Technology 

FedEx 

Genentech 

Harman Kardon 

Harvard University 

Hologic 

Hydrow 

iRobot 

Jibo 

Keurig 

Kohler 

Medical devices  

Life sciences equipment 

Consumer products 

Robotics 

Sports, fitness

Industrial controls, equipment 

Ag tech 

Transportation 

Energy

Mechanical engineering 

Electrical engineering 

Firmware engineering 

Systems engineering 

Biomedical engineering 

Human factors engineering

Embedded systems design 

Product design 

Integrated ergonomics, UX, ID 

Design for manufacturing, assembly 

Scientific & academic research

Legrand 

lululemon 

MIT Media Lab 

MKS Instruments 

Owens Corning 

PerkinElmer 

Privoro 

Red Bull 

Rise Robotics 

Saris 

Schlumberger 

SharkNinja 

Sloan Valve 

Theragun 

US Navy (ONR) 

Wingspeed 

https://cooperperkins.com/
https://cooperperkins.com/
mailto:connect%40cooperperkins.com?subject=
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COOPER PERKINS

Development Processes

ANALYSIS
Hand calculations, Python, MatLab, SolidWorks Simulation (FEA), 

SPICE simulation (Ti and LT), Excel

DESIGN
Hand sketching, Miro, SolidWorks, Altium

PROTOTYPING
Full mechanical workshops in both locations, including: Tormac 

CNC milling machine, Bridgeport milling machine (with Prototrak 

2D CNC), Monarch lathe, South Bend lathe, laser cutter, 3D printer, 

fume hood, sheet metal forming tools (break, shear, right angle 

shear), media blaster, band saw, drill press, belt sander, arbor 

press, steel, aluminum and wood chop saws, air compressor

Full electrical workshops in both locations, including EE 

prototyping tools, multiple soldering stations, multiple stereo 

microscopes, reflow oven, board pre-heater, hot air tool, 

inventory of electronic components, PCB materials, wire and 

connectors, transformer winding machine

Our processes draw a crisp distinction between technology development and product 

development. The relatively high-risk nature of technology development, where we identify 

the oft-elusive overlap of technical feasibility, business viability, and user utility, leads to 

the relatively low-risk, highly convergent nature of product development.

TESTING
Environmental chamber, Chatillon material tester, National 

Instruments and Dataq data acquisition, Ohaus precision scales, 

precision surface block, selection of metrology tools

Multiple bench power supplies, electronic loads, multimeters, 

200-350MHz mixed signal oscilloscopes, 7.5-digit precision 

multimeter, frequency counter, 26GHz spectrum analyzer, 

precision AC power meter

Embedded debugging JTAG probes and development systems  

for several microcontroller, microprocessor families

Multiple PC based data acquisition and control systems, 

standalone industrial PID controllers, industrial counter/timers

Assorted audio and vibration test/analysis equipment

Tools

https://cooperperkins.com/


3

cooperperkins.com

2001-2021 © Cooper Perkins, Inc. All rights reserved.

Selected Projects

Cooper Perkins redesigned the Hologic Fluoroscan to improve 

functionality, positioning, and manufacturability of the imaging system. 

The effort included mechanical, electrical, and software engineering to 

accommodate a new X-ray source, integration of a new digital imaging 

panel, solution to the problem of balancing a rotatable, centerless 

C-arm, the invention of a new rotatable collimating source-detector 

technology, and a significant reduction in manufacturing cost. After eight 

years and over a dozen projects, client’s quotable quote: “Cooper Perkins 

is the only partner we have that will always do what it says it will do.” 

As the dose volume and viscosity of autoimmune drugs increase, 

patients’ ability to self-administer these drugs with common syringes 

into subcutaneous tissue decreases. In a variety of hand postures, the 

force and duration of such injections can easily exceed manual injections. 

Auto-injectors, which depend on an abundance of stored energy, can be 

violent events that cause discomfort or pain. Cooper Perkins developed an 

innovative technology that uses supplemental injection force from stored 

energy but gives the user full control of the injection speed and permits 

pausing during injection. The system works like automotive power steering—

the supplemental power is applied only when user power is applied. The 

result is an apparent (to patient) drug viscosity far lower than actual. 

AMID Fluoroscan 
Injection device with user-controlled supplemental force Mobile fluoroscopic imaging system 

Drug injection device simulator 
Injection Simulator 

This laboratory instrument repeatedly simulates auto-injectors to 

characterize the response of drug containers (syringes, cartridges). 

Cooper Perkins developed a measurement device capable of exerting a 

variable but controlled force on a variety of drug containers. The force 

may be a function of position, velocity, acceleration, or any combination 

of the three and must respond in real time to the behavior of the test 

specimen. The central challenge was in developing a rapidly adapting 

set of nested control loops to achieve the requirements. Quotable quote: 

“We’ve been to three other firms before you, and they all said what we 

were asking was technically impossible.” 

With the healthcare industry’s increasing focus on customized, self-

administered procedures, drug delivery devices need to be designed for 

the capabilities of the targeted user population. Cooper Perkins developed 

an instrument to replicate the drug injection experience. Through the 

use of a linear actuator and closed loop control, the instrument is able 

to simulate the flow of a Newtonian fluid through a syringe and measure 

the force profile applied by the user in the process. The system allows the 

collection of user trials data without human intervention, error, or bias. 

This approach contributes to a smoother regulatory review process and a 

better-designed delivery device. Quotable quote from the FDA audit team: 

“This is the most innovative approach to determining user needs we have 

seen in many years.” 

AMI
User testing equipment for drug delivery research 

U.S. Patent 

10,252,005

https://cooperperkins.com/
https://cooperperkins.com/case_study/injection-simulator/
https://cooperperkins.com/case_study/fluoroscan/
https://cooperperkins.com/case_study/amid/
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U.S. Patents 

9,644,759
9,353,511
10,151,090

Smartplug 
Presence-aware, app-enabled electric dimmer switch 

The Zuli Smartplug is a unique, presence-aware, app-enabled device 

that controls electrical power to lights and appliances, including 

dimming capabilities for lights. Cooper Perkins designed the mechanical 

enclosures and the electrical hardware, which included Bluetooth 

wireless, digital, and analog power supply design. The mechanical 

design involved extensive thermal considerations to safely manage 

the performance of the triac dimmer, its associated heat sink, and the 

enclosure design to effectively cool the internal components. 

The Privoro SafeCase provides unmatched privacy protection with audio, 

video, and radio communication defenses. Cooper Perkins worked with 

Privoro to develop technologies to actively attenuate certain signals and 

passively block signals that were protected by FCC rules. For example, 

knowing that mobile phones can send and receive signals with as little 

as -125dB. To achieve this level of protection, Cooper Perkins had to also 

develop test equipment that did not yet exist to quantify the performance 

of our solutions. The innovative work resulted in several remarkable 

products offered by Privoro. 

Legrand asked Cooper Perkins to develop a household electrical outlet 

that could selectively pop in and out of a wall plate. The effort had 

to meet electrical codes and UL requirements, fit inside of existing 

electrical boxes, meet stringent structural performance goals, and meet 

stringent manufacturing cost targets. Cooper Perkins developed an 

innovative approach whereby the electrical conductors served multiple 

purposes, including the biasing spring and latching mechanism. This 

innovative approach to solving the problem had substantial impacts on 

meeting the size and cost targets and meeting UL and other regulatory 

certifications. 

Retractable, three-port wall outlet High-security, intelligent mobile phone case 
SafeCase Pop-Out 

U.S. Patents 

9,979,427
10,075,844
10,128,890

U.S. Patents

9,865,956
9,247,657
8,864,507

8,684,755
8,348,683

Dual Flush 
Automatic dual-flush volume, side-operated toilet flusher 

Sloan Valve wanted a new side-mounted flush operation with “dual flush” 

volume capability (1.1 gallons for small flushes and 1.6 gallons for large 

ones). After considering mechanism concepts and fully understanding 

the hydrodynamics of a typical T-valved flush head (using high-speed 

video photography and mathematical simulations), Cooper Perkins 

proved the feasibility of two key approaches. Selecting the more robust 

mechanism, the team designed a high-volume manufactured product. 

This new product includes a true mechanical override, allowing the user 

to flush in the event of battery failure. While adding new features, this 

design reduced Sloan’s COGS by more than $20 per unit compared to 

existing side-mounted flush heads. 

Selected Projects

https://cooperperkins.com/
https://cooperperkins.com/case_study/dualflush/
https://cooperperkins.com/case_study/privacy-guard/
https://cooperperkins.com/case_study/popout/
https://cooperperkins.com/case_study/smartplug/
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Cooper Perkins developed automated machinery to construct ready-

to-eat meals from a wide range of food types. Food types included: 

solids, liquids, sticky, slippery, predictable and unpredictable shapes and 

weights, hot, cold, integrated, dis-integrated, dry, wet (some viscoelastic, 

some thixotropic, some non-Newtonian)—more than 70 varieties of food. 

With a combination of unique food handling mechanisms, food-grade 

materials, sensors, actuators, and a sophisticated control system, 

Cooper Perkins successfully conceptualized, developed, fabricated, and 

delivered the food handling and meal preparation robot. 

Tega is a robot platform created by the MIT Media Lab to enable 

long-term interactions with young children. Cooper Perkins worked 

with Media Lab artists and technologists to create a unique 5-DOF 

architecture, physically representing artists’ digital animations. The robot 

is controlled by an integrated Android phone and can learn nuanced 

human interactions in familiar settings such as storytelling and learning 

languages. Partially funded by an NSF grant awarded to MIT, the Cooper 

Perkins team contributed the mechanical and electrical engineering, 

which resulted in improved design for assembly and function reliability. 

Tega 
Social robot hardware platform Food handling and meal preparation robot 

Superfast

As Cooper Perkins had worked on the development of robots at the MIT 

Media Lab, its renowned roboticist Dr. Cynthia Breazeal asked Cooper 

Perkins to build a prototype social robot that later evolved to the Jibo. 

This social robot uses very simple angled, rotatable body elements 

to express emotive responses with users. The challenge was to 

convert precise positions, velocities, and accelerations of the moving 

components to a physical model design without off-center instability. 

The device (shown above without its covers) is powered by a mobile 

phone, has many sensors to assess its environment, and communicates 

with users in an engaging manner. Notable note: Time Magazine voted 

Jibo as one of the 25 Best Inventions of 2017. 

The iRobot Scooba is robotic floor cleaner that uses a four-stage 

cleaning process to wash hard floors. The Scooba vacuums debris, 

sprays solution, scrubs with a brush, and then squeegees the floor dry in 

one pass. Cooper Perkins helped iRobot solve some of the most difficult 

technical challenges on the program; traction on soapy smooth floors 

and a high pick-up, low drag squeegee function. For traction, Cooper 

Perkins worked with materials scientists and chemists to develop and 

test traction hypotheses based on the interaction of the surfactant, 

the floor, and the tire. The testing exposed the best materials, while the 

research allowed the team to quickly identify the traction characteristics 

and configure the material for optimum traction. 

Traction system for floor cleaning robot
Scooba 

Exploratory hardware platform for social robot
Zetatype 

Selected Projects

https://cooperperkins.com/
https://cooperperkins.com/case_study/zetatype/
https://cooperperkins.com/case_study/tega/
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Hydrow
Sleek, quiet rowing machine 

PowerTap C1
Strain gauge-based bicycle power meter

Starting with the client CEO’s directive: “…it must be drop dead gorgeous 

and pin-drop quiet…”, Cooper Perkins created an innovative rower 

(named: Hydrow) that uses electromagnetic resistance and live visuals 

to bring the benefits of rowing into a home. The extended design team 

went from a blank sheet of paper to production units in just thirteen 

months. Careful risk management, enlightened engineering, inspired 

industrial design, and courageous decision-making combined to result 

in a seemingly flawless product development program from technology 

development through production. 

The Koko Fitness SmartTrainer is a highly interactive fitness device 

that provides the user with real-time, portable fitness and training 

information. The intent was to significantly enhance the motivation to 

increase strength and fitness. Effectively, the system provides some 

of what personal trainers bring to an individual’s fitness program. The 

product includes a unique computer screen interface that requires 

the user to match a ‘bug’ representing the actual motion of the lifted 

weight with a recommended range and speed of motion. Cooper Perkins 

was involved in the early conceptual design and prototyping of the key 

innovative technologies. 

As Cooper Perkins team members created the market and the underlying 

rear hub-based power measurement technology years earlier in a 

previous company, Saris asked the Cooper Perkins team to develop a 

crank-based system that would be just as accurate as the original but 

less expensive. The design team developed the technology, designed 

the product, and engineered the production assembly and calibration 

equipment for this high-end bicycle power meter. The Power-Tap C1 

device accurately measures and records a cyclist’s power output during 

a training ride or a race. The strain gauge-based technology includes 

Bluetooth and Ant+ radios connected to a remote display. 

U.S. Patent  
6,418,797

U.S. Patents 
10,471,297

10,828,531

U.S. Patents

8,574,129
8,105,207

U.S. Patent  
7,975,561

Eurobike 2015  
Best New Product

The Power-Tap H1 was the first commercially viable product to accurately 

and inexpensively measure a cyclist’s power output, in watts, on a 

bicycle. The strain gauge-based device measures torque in the rear 

hub of a bicycle wheel. With the output of an angular velocity sensor 

built into the hub, the device calculates power output and reports the 

data wirelessly to a handlebar-mounted computer display. This product 

created the market in 1999 and has overwhelmingly held the leading 

position against many competitors since its inception. Notable notes: 

Bicycling Magazine voted Power-Tap as one of the Best New Products in 

1998 and industry Velo Magazine determined the Power-Tap as one of the 

Greatest Bicycling Innovations of the past 35 years. 

Interbike 1998 
Best New Product of the Year

SmartTrainer 
Connected weight training equipment 

PowerTap H1
Industry-leading bicycle power meter

iF Design Award 2020 
TIME Best Inventions 2020

Selected Projects

https://cooperperkins.com/
https://cooperperkins.com/case_study/smart-trainer/
https://cooperperkins.com/case_study/powertap-c1/
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Cooper Perkins developed an innovative LED-based lighting system as 

a part of Houston’s Buffalo Bayou Park architectural lighting plan. The 

lighting system included the lights themselves and the systems that 

controlled the lights via 120VAC power line communications. Cooper 

Perkins designed the lighting system and set up a separate company 

to manufacture, deliver, install and support the lighting system. The 

manufacturing systems, including process control, assembly, testing, 

shipping, and installation logistics were developed, implemented, and 

managed by Cooper Perkins. 

The MKS Instruments piMFC is an innovative pressure disturbance 

insensitive mass flow controller used to control gas flow in the 

semiconductor fabrication process. Cooper Perkins contributed to the 

original concept, developed the specifications, designed the mechanical, 

electrical, and software, assisted in testing, and helped transition the 

product to manufacturing. Cooper Perkins developed a custom operating 

system specifically for this application running on a TI hybrid DSP/ARM7 

processor. The OS features a custom TCP/IP stack for control, diagnostics 

data handling, and a graphical user interface. 

piMFC 

Houston Orb 

Pressure disturbance insensitive mass flow controller 

LED-based architectural lighting system 
Evolv ExpressTM 
Stroll-through, smart security system 

Evolv Technology sought Cooper Perkins’ support to realize a functional 

proof of concept for their weapons detection system that simultaneously 

scans groups of people as they stroll through without slowing, stopping, 

emptying pockets, or removing bags. Our team began by gaining 

an understanding of the sensing technology and defining system 

requirements to facilitate reliable and accurate scanning. Through our 

development process, we designed and built feasibility prototypes, 

conducted a series of performance and regulatory tests, created a 

manufacturing ready documentation package, and supported the 

transition to the selected manufacturing partner. Quotable quote: 

“Cooper Perkins engineers are a special forces group that made the 

impossible happen.” 

U.S. Patents

8,912,835
8,738,187
8,692,466
7,552,015
7,424,346
7,136,767
7,007,707
7,004,191
6,948,508

6,932,098
6,868,862
6,810,308
6,779,394
6,766,260
6,712,084
6,668,642
6,668,641

2020 Gold
Edison Award

Wellbore Simulator 

Cooper Perkins developed a wellbore simulator (WBS) for Schlumberger. 

This innovative oil exploration research and development tool simulates 

the temperature, pressure, and local permeability of rock formations 

miles below the surface in order to explore how cement hydrates in down 

hole conditions. Cooper Perkins developed the full system, including 

several scanning technologies to assess experimental results. This very 

successful project informed scientists on critical oil exploration and 

production processes that could not be understood in any other way. 

Quotable quote: “We’ve worked with many engineering firms over the 

years—none come close to matching the attitude and capabilities of the 

engineers at Cooper Perkins.” 

Wellbore conditions research tool 

U.S. Patent

10,197,549

Selected Projects

https://cooperperkins.com/
https://cooperperkins.com/case_study/express/
https://cooperperkins.com/case_study/houston-orb/
https://cooperperkins.com/case_study/pimfc/
https://cooperperkins.com/case_study/wellbore-simulator/
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XFIA Server Tie-Down 
Ruggedized commercial aircraft server Sea-state 6 rated cargo restraint for amphibious craft 

The objective of this Office of Naval Research (ONR) project was to 

develop an automated cargo restraint system for the US Navy Landing 

Craft, Air Cushion (LCAC) vessel. Cooper Perkins fully developed the 

Intra-Connector Material Handling (ICMH) system rated for 35,000-pound 

loads to automatically adjust tension for changing cargo and sea-state 

conditions while in transit. The self-contained system is capable of 

remote operation, system health monitoring, and remote cargo release. 

Power, RFID, wireless communications, and security challenges were 

also addressed. 

The Wingspeed XFIA Server is an aircraft-grade computer running on an 

EMX SBC housed in a 4MCU chassis. The unit includes a 4-disk RAID-1 

array, 2GB flash drive, 11-channel 429 bus, an 8-port Ethernet hub, a 

removable battery, and a custom environmental sensor board, which 

continuously monitors temperature, humidity, pressure, and acceleration 

with a dedicated 16-bit microprocessor. Cooper Perkins developed the 

system architecture, developed all mechanical and electrical systems, 

and passed FAA DO-160 requirements. We were the first company to ever 

have this type of hardware pass the FAA test on the first attempt.  

Hot water dispenser 
Accurate, consistent water dosing system Plasma-generated, high-intensity UV light source 

Cooper Perkins developed a highly adjustable, highly precise hot water 

dispenser used in food preparation research and development activities. 

Specific parameters (temperature, flow rate, and volume) could be 

selected in accordance with experiment requirements. The team 

also developed interface software (run on an industrial touchscreen 

computer) to set up experiments and record data. The water delivery 

accuracy and precision requirements for temperature, flow rate, and 

volume, were particularly challenging. Quotable quote by the client at the 

project conclusion: “Our technology development group spent four years 

on this before giving up. You guys figured it out in only three months!” 

The Energetiq EQ-1500 Laser-Driven Light Source (LDLS) generates various 

wavelengths and power levels of ultraviolet light. The two-part EQ-1500 

LDLS system comprises a lamp and a laser controller, which includes a DC 

power supply, a 60W infra-red diode laser, and control electronics. UV light 

is generated by igniting gas in the bulb to form plasma with a high-voltage 

discharge. Once the plasma is lit, it is sustained by the IR energy from the 

laser so the high voltage is turned off. Using well focused laser light to 

sustain the plasma allows the UV emission to be stable and readily focused. 

Cooper Perkins developed the control system, the ultra-low-noise, highly 

stable power source technology, and the electrical and mechanical design 

of the finished product, successfully bringing it into manufacturing. 

Energetiq EQ-1500 

Selected Projects

https://cooperperkins.com/
https://cooperperkins.com/case_study/xfia-server/
https://cooperperkins.com/case_study/cargo-tie-down/
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Lisa Somogyi 

Director of Business Development

somogyi@cooperperkins.com
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