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equivaQ Design Portfolio 
Last updated 3/1/2017 
 
equivaQ Software is an Oklahoma based SOLIDWORKS Solution Partner owned by a Certified PDM 
Administrator and Mechanical Engineer known industry wide for providing data management solutions 
and using the latest technologies in 3D to design cool stuff. 
 
Below are just a few of the designs we have collaborated on, designed, or dreamed up. We have offered 
design contracts for small startups to multi-million dollar security and defense contractors. Due to the 
nature of some of our designs, general terms have been used where necessary. If there are specific 
designs your organization would like to learn more about, please do not hesitate to ask us directly. 
 
Our mechanical engineers represent a combined 30 years of design experience with liquids and gas 
pipeline design, product development & manufacturing, and aerospace VIP & custom interiors. Our 
expertise is delivering designs that meet or exceed your expectations so you can focus on delivering 
product to your customer. 
 
Best regards, 
 
 
 
Tim Webb | SOLIDWORKS Designer & PDM Expert | P: 405.742.0598 
equivaQ Software | SOLIDWORKS Solution Partner | Web 
1414 S. Sangre Rd. – Stillwater OK – 74074 
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Patent No. US 8,307,724 B1 Two Mode Vapor/Particulate Sampling 
Device 
 
Tim Webb is co-author to the 
patent “TWO MODE 
VAPOR/PARTICULATE SAMPLING 
DEVICE” (USPTO US 8,307,724 B1) 
demonstrating expertise in the 
study of thermal and fluid flow 
using Computational Fluid 
Dynamics (CFD) tools. 
 
This mechanical design and airflow 
technology of this sampling device 
was designed primarily using 
SOLIDWORKS Flow Simulation for 
its k-epsilon linear convergence 
model for studies in steady state. 
This design was funded by a 
government contract vehicle and 
patented for its novel use of the 
two-mode vapor & particulate 
liberation mechanism. This nozzle 
was used for liberating vapor and 
particulate phase explosives from 
surfaces where the user needs to 
determine if handlers of the 
surfaces had recently handled 
nitroaromatic based explosives. 
This design was used in conjunction 
with the FLIR Systems Fido 
handheld explosives detector. 
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Reverse Engineered Washer Door Handle Replacement 
This Whirlpool Duet washer handle was 
designed by equivaQ for a customer who 
had a business plan to mass produce 
utility component replacements when 
they break so equivaQ was tasked with 
strengthening the overall design both in 
geometry and in material selection, 3D 
printing the prototype, and sourcing the 
supplier to injection mold the handles 
once the funding was in place for mass 
production. The customer did not secure 
adequate funding to continue the 
production effort but equivaQ did 
accomplish the reverse engineering, 3D 
printing, and sourced the supplier for 
injection molding. Original part on the 
top in white ABS Plastic and a 3D printed 
version of the strengthened model on 
the right in black ABS-PC Plastic. 
 
Problem statement: 
The OEM washer handle was known for breaking in the areas indicated due to high stress 
concentrations, vertical rib to wall ratio was too low, and the material was not a reinforced blended 
plastic. As a result, when the consumer pulled on the door handle, the handle was known for breaking in 
the stress concentration areas.  
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In addition to the two vertical ribs, two additional vertical ribs were added to the interior of the handle 
to provide additional gusseting for support due to marked flexure in the door handle while interacting 
with the washer door handle. The release mechanism for the washer door handle had inconsistent 
tensile values from 3 models tested. For initial testing, the vertical ribs were designed with a 120% rib to 
wall ratio and later reduced to the standard 60% ratio. This FOS was to eliminate the vertical ribs as the 
root cause for the failure so the stress concentrations could be designed out and verify they were 
adequately designed. Proto Labs was selected as the injection molding supplier for rapid turnaround of 
prototype parts, soft tooling for prototyping, and low NRE due to aluminum tooling. The design 
consisted of a straight pulled part with one side action slide for the mounting surface details. 
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Injection Molded Parts 
Numerous components have been designed by 
equivaQ’s designers for use in commercial 
products. 
 
All our components have been designed for a 
single pull injection mold in a Master Unit Die 
(MUD) for lower cost modular die design whenever 
possible. The material selection is very important 
for thermal, strength, and post-processing 
requirements. ABS-PC is a common thermoplastic 
selected for its applicability in thermal applications, 
robust strength properties, and can be sanded, 
bead blasted, painted, and nickel or chrome 
plated. The chrome-nickel plating cannot adhere to 
the base ABS-PC material so a base copper flash coating will adhere to the ABS-PC plastic and the nickel 
plating will adhere to the copper flashing. This post processing provided acceptable EMI and RF 
resistance to meet the customer’s requirements. 
 
The mechanical design of the components themselves are 
significant when considering how to mass produce small 
components that will not provide sufficient room for fasteners 
or adhesives so compression ribs are designed in for just the 
right amount of “crush”. These ribs are designed to elastically 
deform during the crush but not plastically deform so they act 
as living springs and spring back to original shape for multiple 
insertion/removal cycles during servicing. Holes or passage 
ways can be easily designed in with the proper draft angle to 
provide clearance for wiring, tape, insulation, etc. to pass 
through the design. 
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Vibration Fixturing 
Several projects have required designing a monolithic fixture for vibration testing. This monolithic fixture 
holds the device that needs to be vibe tested then this vibe testing fixture is mounted to a vibe table. 
This vibe fixture shown below was designed under a government funded contract through an aerospace 
and defense contractor. The main requirements for this fixture was to provide a rack to secure the 
electronic device to be tested, mounted electronic connectors secured in place by JB Weld, coax 
connectors staked in place with JB Weld, and designed from aluminum so the target weight of the 
fixture itself was 12 pounds mass. The novel part of this design was the machining required to create “a 
shelf” with an undercut where the electronic device could be “pinched” in place. The standard way to 
machine this undercut is to use a fly cutter but that was unnecessary with this much billet material 
available. This was accomplished by cutting a negative recess through the bottom face and removing 
enough material up to bottom face of the shelf then using a couple “saddle” clamps to pinch the 
electronic device against the shelf. 
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Dog Training Collar 
 
This dog training collar was 
designed for a Night Vision 
government funded contract 
for FLIR Systems. The 
deliverables were a handheld 
control unit along with a dog 
collar which employed Garmin 
proprietary electric shock 
probes. This unit was a blend 
of mechanical and electrical 
components that relied on GPS 
satellite radio, tactile buttons 
for haptic feedback, vibration 
and shock modes for training 
K-9 assets, LED illuminators, 
and an IR beacon for asset 
recovery to be visually tracked 
from the air or ground via IR 
monocle. The dog collar 
command boxes were 
designed using ABS-PC 
thermoplastic with embedded 
and lost electronics that were 
sealed in place using RTV 
thixotropic rubber molding. 
The manufacturing process for building these units included numerous novel steps in prototyping that 
were fleshed out and written into work instructions for repeatability. The RTV rubber was injected into a 
custom mold die containing the injection molded plastics and embedded electronics, allowed to cure, 
then broken out of the mold and installed on the dog collar belt, tested, and delivered. There were 20 
prototype units delivered to the customer. 
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Mass Transit Ticket Reader Overhaul 
This design consisted of integrating an explosives 
detector into the actual ticket reading system so as 
the passenger inserted their ticket for entry into 
the bus, the ticket was also scanned for 
nitroaromatic based explosives. The overhaul 
incorporated adding a linear motor modified to add 
a roller wheel mounted on a spring-loaded shaft for 
compliance. This linear motor was triggered by the 
IR emitter and detector system, roll the wheel 
against the incoming ticket, scan the roller wheel 
for explosives, and provide a go/no-go signal to the 
operator. 
 
This design provided a few challenges to the 
designer due to the tight space envelope to work 
within for mounting the linear actuator. The force required to press against the incoming ticket was 
approximately 2 in-lbs. and ticket alignment became a critical constraint once the wheel had engaged so 
machined alignment rails were added to the design in the region where the ticket roller was added and 
eventually the roller wheel was widened to provide a third alignment surface. This product never went 
to production and remained in the prototyping labs due to lack of government funding. 
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Redesign Display for Military Aircraft for Cast Aluminum 
This project was a 12-month contract to redesign a Liquid crystal digital display for military aviation 
applications. 
  
This redesign was required by the customer to retrofit an existing design so the housing and cover used 
cast aluminum rather than machined aluminum. The original design was not cost effective to 
manufacture or sustain for the lifecycle of the aircraft. This concept was submitted to the customer, 
peripheral components had to be redesigned as well due to the design change, and we worked with the 
customer and casting supplier to arrive at the design below to meet the program requirements. This 
design is now in production and has been qualified by the FAA however, due to the sensitive nature of 
this national security and defense contract, neither the customer nor the final customer names can be 
used in written literature without permission. 
 

 
 
 


