
manufacturing process and complies with 
ASTM D6204, D5289 and D5289. All these 
benefits ensure more accurate and timely 
mixing and testing for customer programs.

New Mason City Lab Facilities

In addition, the newly constructed laboratory is 
positioned in full view at the very front of 
the Mason City plant. “The lab is a real eye 
catcher,” according to Mr. Paulus,“ and gives 
a great first impression of our operations.”

Everything in this lab is world class, from 
the automated elastomer specimen loader 
to the computerized mixer control system, to 
the very large specimen volume it can handle 
automatically. 

“The Mason City operation perfectly comple-
ments the work of the MR&P Minneapolis 
headquarters product engineering and research 
facilities,” adds Mr. Paulus. “They design the 
products and assemblies. We mix and test the
consistency of the formulations for the six 
plants that do the molding. It’s an ideal 
structure for the MR&P global operations. 
To achieve Mason City’s success, we utilize 
LEAN processes and are implementing a new 
Six Sigma program.”

The accomplishments of the MR&P Mason 
City operations are further evidence that the 
company has made great progress this past 
year and continues to provide reliable and 
technically advanced support for customers’ 
component, sealing and assembly needs.

and rubber compounds before, during, and 
after the cure. It replaces a Moving Die 
Rheometer (MDR) and Mooney Viscometer.

The new system is automated allowing for 
up to 100 samples to be tested automatically 
without operator intervention. When required, 
this allows for 24/7 lights-out testing which 
is very important to MR&P's global molding 
operations.

The new system has many additional advantages 
over traditional rubber test methods because of 
its ability to test under conditions of variable 
strain frequency and temperature which reveal 
important differences in rheological, rheometric, 
and dynamic viscoelastic properties.

The versatility of this system allows for 
polymers and compounds to be comprehensively 
characterized, especially in terms of intrinsic 
material properties, processability characteristics 
and end product performance.

The system also meets the full range of testing 
requirements of the rubber and polymer 

Minnesota Rubber and Plastics continues to 
invest and change to meet the challenges of 
the world economy. One of our most significant 
initiatives is the MR&P Mason City, Iowa 
compound mixing operation where new 
technology and processes have been implemented. 
This includes a major capital investment with 
the design and installation of an advanced 
custom rubber compound mixing laboratory 
which enables testing capabilities to serve all 
MR&P rubber molding facilities.

MR&P performs all compound mixing for 
its six molding divisions at the Mason City 
facilities. This is a huge responsibility as it 
requires mixing and testing hundreds of 
formulation orders that range in size from 
500 lb to 50,000 lbs. Every batch order has a 
just-in-time delivery requirement whether it's 
for MR&P’s molding facilities in the United 
States, Mexico or Asia. As a result, the timely 
and accurate coordination of the mixing, batch 
testing and supply to these plants is extremely 
important to ensure the highest quality 
products with on-time delivery.

In addition to compound mixing for its molding 
operations, MR&P provides custom mixing for 
certain customers who do their own processing 
with elastomers. Recently, MR&P received 
an order from a global consumer products 
manufacturer to provide over a million pounds 
annually of custom mixed material. The order 
grew out of MR&P’s mixing expertise and 
its ability to reprocess over 600,000 lbs. of 
recycled product for reuse. This was a service 
the previous supplier was technically unable 
to provide. This new order opens the door for 
additional custom mix business where the 
customer does their own processing.

“Our very specialized mixing and testing 
facilities contribute significantly to the quality 
and overall success of MR&P,” reports Jerry 
Paulus, Mason City plant manager. “We work 
with over 700 different compounds used in 
custom orders. Our mission is to ensure that 
every elastomer formulation developed by 
our research team is mixed correctly and that 
batch consistency is strictly maintained to 
guarantee quality molding results at all six 
manufacturing plants and for those specialized 
customers who do their own processing.”

Latest Rubber Process Analyzer Operates 
24/7 Without Operator Intervention

The new Rubber Process Analyzer (RPA) 
installed recently at Mason City is an advanced 
dynamic mechanical rheological test instrument 
designed to measure the properties of polymer 
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Minnesota Rubber and Plastics Mason City Expands 
Compound Mixing and Material Testing Facilities

New automated process analyzer automatically tests and characterizes  polymers and compounds 
to ensure mix quality.

New lab facilities at Mason City, Iowa 
provide compound analysis to ensure 
molding consistency and quality.



Seal-Coupler Is Key Component In Next Generation Automated Pill 
Dispensing System – Seal Solution By Minnesota Rubber and Plastics 
Decreases Costs While Increasing Pill Dispensing Efficiency
Greater efficiency and less time are the key 
advantages for Parata Systems’ next-generation 
pharmacy system for the automated dispensing 
of pill prescriptions. Its new Parata Max™ 
holds and automatically dispenses up to 
232 different prescriptions.

Behind this improved performance is a critical 
seal-coupler device designed and manufactured 
by Minnesota Rubber and Plastics (MR&P). 
An earlier system design caused the system’s 
compressor to overwork while allowing count-
ing speeds to dip below Parata’s expectations.

MR&P developed a new seal-coupler design 
that was incorporated into Parata’s next 
generation system. That early success led 
to an expanded role for MR&P in helping 
Parata drive numerous design and production 
enhancements to Parata’s Max and its 
semi-automated companion, Parata Mini™. 
MR&P worked closely with Parata on design, 
manufacturing, assembling and testing of cell 
assembly components, and related components 
used in the system.

“MR&P became a ‘start-to-finish’ supplier 
for us,” reports David Calderwood, Parata's 
Vice President of Engineering. “Their initial 
success designing a solution for the seal-coupler, 
manufacturing the sub-assembly and providing 
100 percent testing led to a significant amount 
of front-end design and prototyping work on the 
dispensing cell and related components. MR&P 
provided comprehensive program management 
and manufacturing of the cell assembly. It’s 
been a very successful relationship.” 

What are Parata Max and Mini Retail 
Pharmacy Automation?

Parata Max is the first and only next-generation 
automation system introduced to the retail 
pharmacy market. It is used in chain, community, 
government and institutional pharmacies to 
improve prescription-dispensing efficiency 
and capacity and reduce errors.

The Max system automates 60 percent of an 
average pharmacy’s total prescription volume 
with upkeep of less than an hour a day. The 
system does not make drug or dose errors, the 
source of 88 percent of medication errors, and 
delivers counting accuracy 10 times higher 
than the industry standard. Also important, 
the high capacity system is very compact, 
occupying just 12 square feet, so it replaces 
a single shelving unit in most pharmacies. 

Parata Mini is an entry-level automation 
solution that provides fast accurate counting, 
with a user experience that creates seamless 
scalability to the Max system as the pharmacy’s 
volume grows.

Seal-Coupler Is Key To Pneumatic 
Actuation of The System
Parata’s pneumatically actuated system is 
designed using the latest technology to provide 
trouble-free operation. The seal-coupler is a 
critical intermediary device in the pneumatic 
high pressure system. Positive sealing is 
imperative in the system so no pressure changes 
occur that could affect compressor function, 
air flow rate, and ultimately pill count speed 
and accuracy.

When activated, carefully regulated pneumatic 
pressure moves the pills from individual cells 
that have the dual purpose of both storage 
and dispensing. These are “smart cells” with 
an electronic circuit board that broadcasts 
the cell’s location on the system, so the robot 
always selects the correct cell for dispensing. 

With a long history of manufacturing complex 
seals for many demanding applications, including 
medical, MR&P brought its high level of 
experience with molding, and unique material 
formulations, and provided a complete solution 
including program management for Parata. 
This included design, prototype work, and 
manufacturing with 100 percent part verification 
for quality of all machine components.

Seal-Coupler Is Eight Component 
Assembly Incorporating A Unique, High 
Performance Precision Molded Elastomer 
Lip Seal

The seal-coupler MR&P designed is a spring-
loaded assembly with an upper and lower 
housing molded from thermoplastic that is 
ultrasonically welded together. Within this 
housing, a spring is centered on a retainer at 
one end and a poppet core on the other end. 
This poppet core, under tension from the 
spring, locks into a special lip seal molded 
from a very durable, high performance 
proprietary elastomer material.

MR&P’s new lip seal design, precision molded 
from a specially engineered elastomer material, 
addressed the initial problem of seal alignment 
with a more precise-fitting lip configuration at 
the seal end. This material greatly improved 
wear resistance with a leak-proof connection to 
the high-pressure system.

Unique seal-coupler, designed and manufactured 
by MR&P, provides a reliable connection between 
components in the pneumatic motion system of 
Parata’s new Max and Mini automated pill dispensing 
systems (top right) for pharmacies. The seal-coupler 
(new MR&P design above left) replaces an earlier 
design (above right) ensuring greater effi ciency 
and enhanced system operation. The seal coupler 
connects to pill dispensing cells (bottom right) also 
manufactured by MR&P.

Storage and dispensing cell connects 
to a series of rails (pictured), which are 
assembled into the complete system. MR&P 
helped design the assembly and molds all 
of the components that are tested prior to 
and after fi nal assembly.

The seal-coupler is a spring-loaded device 
with a molded lip-seal that locks connec-
tions together in Parata’s pneumatically 
driven motion system.

Solenoid assembly on Parata’s pill dispensing cell at MR&P's facility in River Falls, Wisconsin.

“Minnesota Rubber and Plastics did a nice job 
with the seal coupler design,” Calderwood said.
“That gave us confidence in their abilities 
and we saw they had large-scale molding 
capabilities, including mold design and build, 
and complete testing facilities, so we began 
discussing other ways they might help us.”

MR&P Provides Prototype Development 
Through High-Volume Manufacturing 
of Parata Max and Mini Cell Assemblies 
and Related Components

Next, Parata challenged MR&P to design the 
components to which the seal-coupler was 
connected. First was the air manifold assembly. 
MR&P designers ensured that the overall 
manifold’s profiles were designed and fabricated 
to strict specifications so that the aluminum 
manifold ports sealed and connected properly. 
Similar improvements and efficiencies were 
brought to several other components including 
vial descrambler fingers and cradle assemblies.  

Once these components and assemblies 
successfully passed prototype testing, 
production was initiated at MR&P’s River 
Falls, Wisconsin, manufacturing facility. 
Testing was especially important to the success 
of this project with MR&P providing three 
stages of comprehensive testing during the 
design/manufacture cycle. According to 
Calderwood, “That testing was very important 
to the quality of our results.”

The extent of MR&P’s contribution to improving 
the component and assembly designs and overall 
quality is evidenced by the fact that MR&P 
became an assignee of the patent application 
made on the system’s cell calibration mechanism.

 “Through all of Parata’s design phases, 
MR&P provided a single-source solution 
and complete program management team,” 
Calderwood said. “Their dedicated team 
covered the full spectrum of product design 
assistance, material formulation, prototyping, 
mold design and manufacture, prototype testing, 
large-volume molding, assembly and final testing. 
They were flexible and responsive, reacting to 
new needs as they emerged, providing design 
direction and production alternatives to best 
meet common goals. MR&P facilitated tooling 
changes while meeting ongoing production 
demands, and provided finished products that 
were on-time and defect free.”



Thrust Washer Of Glass-Filled 
Nylon/Silicone Formulation Protects 
Universal Joint Bearing Assembly

Bearings with metal-to-metal contact 
require lubrication to operate properly 
while holding premature wear and part 
failure at bay. Replacing metal washers, 
a newly designed injection molded thrust 
washer made with a unique glass-filled 
Nylon/Silicone formulation protects 
universal joints and needle bearings 
from excessive wear and abrasion from 
the rotating action of the bearings. This 
protection is especially important at the 
outside ends of the bearings and on the 
bearing caps to minimize metal-to-metal 
contact of the moving parts.

This application was challenging for MR&P, 
as it required designing a one-piece thrust 
washer that would securely hold the needle 
bearing length tolerance while functioning 
trouble-free in the harsh operating envi-
ronment of the universal joint housing.

A glass-filled Nylon/Silicone formulation, 
orange in color, was developed for the 
thrust washer giving it the needed 
temperature range of -40° to +300°F. 
Since component tolerances also are 
critical in this application, the thrust washer 
was injection molded within a variance of 
± .001 inch, providing enough clearance 
in the housing for precise fit, smooth 
operation and ease of assembly.

Each universal joint consists of four sets of 
needle bearings assembled in a circle and 
packed with grease. The thrust washers 
are placed into the caps first. Then the 
needle bearings are assembled into each 
thrust washer. The bearings are sandwiched 
between a metal cap around the OD and a 
shaft in the ID. The drive shaft fastens to 
the universal joint with a yoke on the end 
of the drive shaft.

This thrust washer design proved the 
soundness of both the material formulation 
and design configuration. Both were criti-
cal to the dynamic operating environment 
by providing high and low temperature 
resistance, excellent flex fatigue resistance, 
and most important, low cost. 

A Switch To High Performance Materials And New Design Improves 
Component Function, Extends Life While Reducing Costs
Motorized vehicles of the future pose challenges for the component designer with new 
materials that provide better performance and longer life while reducing costs. Many of 
these new materials when properly designed into a vehicle can contribute to fuel savings 

and other environmental benefits. A redesigned component from Minnesota Rubber 
and Plastics can have a huge impact on all of these factors as the following examples 
demonstrate:

Thrust washer made of glass-fi lled 
Nylon/Silicone handles wear, protects 
bearings in universal joint assembly.

Custom diaphragms molded of 
co-polyester TPE provide high tensile 
strength for a static actuation switch 
seal in water pumps.

One-piece TPE butterfl y valve replaces 
two-piece metal assembly – part cost 
reduced 80 percent.

One-piece V-cup seal replaces two-
part assembly, reducing part cost and 
assembly time.

TPE Molded Butterfl y Valve Replaces 
Stamped Assembly For Improved 
Radiator Coolant Flow

The latest high performance thermoplastic 
elastomer materials (TPE’s) also provide 
many opportunities to reduce the number 
of parts in an assembly while improving 
performance. Case in point – a butterfly 
valve assembly that regulates heated 
radiator coolant flow from the engine to 
the passenger compartment heater core. 
MR&P’s newly designed single component 
butterfly valves replace a previous design 
consisting of two stamped steel components 
welded together and over-molded with an 
elastomer.

The replacement had to meet a number 
of challenges. The old valve’s production 
and assembly were slow, costly and quality 
was not consistent part-to-part. 

As a single component, the butterfly 
valve had to combine the correct sealing 
and durability features that would function 
trouble-free for hundreds of thousands of 
cycles. A custom TPE material was 
formulated by MR&P along with a new, 
single component design that required no 
assembly or welding. A single step molding 
process was also designed providing 
the tight tolerances so valve sealing was 
assured with each open and close cycle. 
The TPE material itself was temperature 
resistant to handle the radiator coolant 
temperature extremes up to 190°F.

Choosing the right material was crucial 
because it would provide the seal features 
required, both high and low temperature 
resistance, excellent flex fatigue resistance, 
excellent compression set and 80 percent 
cost reduction. The new valve is lighter 
weight contributing to better fuel economy. 
The new design is now standard in a line 
of cars sold world-wide.

Diaphragm Material Change Provides 
Better Tensile Strength For Reliable 
Sealing In Static Actuation Switches 
For Truck Water Pumps

Switching from fabric-reinforced diaphragms 
molded of rubber to diaphragms custom 
injection molded of a thermoplastic elastomer 
(TPE) provides higher tensile strength 
while eliminating the threat of pinhole 
diaphragm seal leaks. These diaphragms 
are a critical component for sealing 
actuation switches in truck water pumps.

MR&P converted the thermoset fabric 
reinforced rubber diaphragm to a 
functionally improved co-polyester, 
eliminating pinhole leak potential. This 
occurred when the previously used fabric 
weave delaminated and tore. Subjected 
to and proven by 300 PSI burst pressure 
testing, the new injection molded parts 
also provided flex-life and chemical 
resistance while costing less to 
manufacture and assemble.

Measuring 2-1/2 inch diameter x 1/32 inch 
thickness with six equally spaced 1/16 inch
mounting holes, these TPE diaphragms 
are molded in many configurations to 
meet customer requirements. Additionally, 
custom diaphragms can be integrated with 
other rubber and plastic components to 
form a completed assembly for an even 
more cost effective design through reduced 
material usage and assembly time.

One-Piece V-Cup Seal Replaces Two 
Components In Outboard Motor Fuel 
Assembly

Combining two components into a single 
part while maintaining part functionality 
and life is another method to reduce 
manufacturing and assembly costs in 
motorized vehicles. In this application, an 
outboard motor fuel assembly benefited 
from MR&P’s redesigned piston V-cup 
seal molded as a single part from a special 
fuel resistant fluoroelastomer material.

The original two-part design was functionally 
satisfactory but overly complicated by current 
design standards. The two components acted 
as a horizontal dynamic piston seal with 
the sealing function providing for in/out 
directional pressure travel. The two parts 
were stacked back-to-back to accomplish 
this bi-directional sealing process. While 
the seal worked well enough without 
trapping pressure between the seal 
surfaces, the assembly process to achieve 
the seal consistency was labor intensive, 
and required tedious assembly and special 
performance testing.

Material selection was critical to the 
success of the new single part design. 
A special fuel resistant fluoroelastomer 
material was formulated that would 
withstand the harshness of marine fuel. 
The new material also provided excellent 
flex fatigue resistance for longer operating 
life, excellent compression set, and most 
importantly, lower cost.

Produced in high volume, automated 
molding presses by MR&P, just-in-time 
volume requirements were more easily 
met, assembly and testing were simplified 
while the new, single part seal cost was 
23 percent less than the previous two-part 
assembly.
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Minnesota Rubber and Plastics was honored 
as a supplier for a 2009 Medical Design 
Excellence Award winning product. The 
award was given for MR&P’s work with 
Vertebral Technologies, Inc. (VTI), of 
Minnetonka, Minnesota in manufacturing 
the InterFuse Interbody Fusion Device.

The InterFuse is a unique implantable spinal 
device that reduces surgical invasiveness while 
allowing surgeons to optimize the area available 
for fusion. MR&P’s engineering staff worked 
closely with Vertebral Technologies during the 
development cycle of the InterFuse. The device 
is designed with a novel rail delivery system 
that reduces the size of surgical openings while 
offering a custom fit to the patient. MR&P 
designed the tooling, and now injection 
molds the device from PEEK-OPTIMA®, 
a biocompatible polymer.

The Medical Design Excellence Awards 
competition is organized and presented by 
Canon Communications LLC (Los Angeles). 
It is the only awards program that exclusively 
recognizes contributions and advances in the 
design of medical products. Entries are 
evaluated on the basis of their design and 
engineering features, including innovative use 
of materials, and user-related functions that 
improve healthcare delivery and change 
traditional medical attitudes or practices.

MR&P is honored that our contributions to 
Vertebral Technologies have been recognized, 
and we are pleased to have played a role in 
this MDEA winning devise.

Minnesota Rubber and Plastics Is Recognized In The 
Medical Design Excellence Award As Supplier For The 
Award Winning VTI InterFuse® Interbody Fusion Device

Minnesota Rubber and Plastics was recognized in the 2009 Medical Design Excellence Awards . 




