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nection line of 2 m is needed. 
The LI-Q17 is the next step in the 

resonator-technology that Turck pre-
sented for the fi rst time with the linear 
displacement sensor series, LI-Q25. The 
LI-Q25 sensors have a resolution of 1 
μm (repeat accuracy 10 μm) and are 
especially suitable for applications like 
mills, injection molding plants or metal 
processing machines that have problems 
with the technical restrictions of the 
established measuring systems. 

Along with the linear displacement 
sensors, the resonator portfolio con-
tains a series of angular sensors. The 
RI-sensors have a measurement range 
of 360° at an accuracy of 0.15% of the 
full scale. The separated assembly of the 
sensor unit and the positioning device, 
as well as a compensation of ±4 mm, 
provides an easy installation and a safe 
operation of the sensors. The RI-sensors 
can be easily attached with two shoul-
der bolts to solid or hollow shafts. 
With the help of an integrated adapter 
with a diameter of 6 mm and 8 mm, a 
standardized hollow shaft sensor can be 
altered into a solid shaft sensor. 

André Brauers is the product manager linear 
displacement sensors and encoders at Turck 
in Germany. This article is excerpted from 
more@TURCK magazine, issue 1_2011 
(www.turckbanner.co.uk/products_986.
htm).
www.chartwell.ca

Feature: Motion Control

By André Brauers

The biggest challenge posed by dis-
tance and angular measurement 
is the transmission of the current 

position to the measuring system. 

With the use of magnetic position 
generators, a mechanical connection to 
the sensor such as a potentiometer is 
needless. Corresponding systems deliver 
exact measurements and do not wear 
because of their closed housings. Despite 
their high price, distance and angular 
sensors with magnetic position genera-
tors are used in numerous fi elds of 
applications. 

However, magnetic measuring sys-
tems are unsuitable where metallic splin-
ters or electromagnetic fi elds are present. 
Furthermore, magnetostrictive linear 
displacement sensors have a large blind 
zone of up to 80 mm at each side – with 
a measurement range of 50 mm at each 
side the user would have to trade off an 
installation length of up to 210 mm. 

Turck has developed new distance 
and angular measurement sensors to put 
all these disadvantages in the past. Unlike 
magnetostrictive or conventional induc-
tive position sensors that use magnets, 
the new sensor detects an object’s posi-
tion via a resonant positioning device. 

The functional principle involves a 
transmitter coil integrated into the IP67-
rated housing that generates a high-
frequency alternating magnetic fi eld (190 
kHz) which activates the resonator inte-
grated in the positioning device. Each 
time the transmitting coil stops trans-
mitting, the resonator induces voltage 
into two receiving coils integrated in the 
sensor. The voltage intensity depends on 
where the positioning device overlaps the 
receiving coils. An integrated 16-bit pro-
cessor provides a corresponding propor-
tional output signal in different formats: 
0 to 10 V, 4 to 20 mA, IO-Link or SSI. 

Unlike magnetostrictive sensors, this 
resonant circuit principle is completely 
immune to external electromagnetic 
fi elds, like those caused by large motors 
or welding cells, and since there are no 
magnets involved, splinters do not accu-
mulate on the positioning device. Unlike 
potentiometric detection solutions, not 
even dirt nor dampness affect the sen-
sor – thanks to a fully sealed IP67-rated 
housing. 

Turck uses the resonant circuit mea-
suring principle for three sensor families. 
The miniature linear displacement sen-
sor was developed especially for a very 
short measuring range between 50 and 
200 mm. The compact miniature sensor 
completes the portfolio consisting of the 
inductive RI-series of angle sensors and 
the inductive displacement sensors of 

By Darrow Hanesian

Given their price, compact size, 
and simplicity, ac drives are 
one of today’s most important 

devices used in machinery and facili-
tate automation in the marketplace. 
Also referred to as variable frequency 
drives or VFDs, when controlling the 
speed of an ac motor, there are three 
main platforms to choose from, includ-
ing: Volts/Hertz (V/Hz), open loop vec-
tor and closed loop vector. 

While advanced technology contin-
ues to improve each platform, it can be 
confusing when trying to decide which 
level of ac drive technology is appro-
priate for a particular application.  

V/Hz technology is the most eco-

nomical and easiest to apply. The drive 
controls applied voltage and frequency 
to an ac induction motor, with the 
rotor of an induction motor magneti-
cally coupled to its stator through an 
induced magnetic fi eld.  

The design architecture of open loop 
vector (OLV) drives is similar to V/Hz 
drives. From a hardware standpoint, 
however, the main difference is the addi-
tion of current sensors, with the biggest 
overall difference in fi rmware. 

OLV drives use sophisticated motor 
control algorithms that independently 
control magnetizing current and toque 
producing current. The benefi ts of OLV 
drives are higher starting torque, more 
accelerating torque, better speed regu-
lation, improved torque production at 

low operating speeds, as well as con-
trol in both speed and torque modes.

In a closed loop vector (CLV) drive, 
there is typically a more sophisticated 
processor used for motor control as well 
as a feedback device located at the motor. 
The feedback device is usually an encoder 
that monitors speed and position. 

By reporting this information back 
to the drive, it is able to make adjust-
ments to ensure accurate control of 
speed, torque and position. So as a 
result, the main benefi ts are better 
speed regulation, full torque produc-
tion at zero speed, basic positioning 
and electronic gearing.

In many applications, low price 
and simple speed control are required. 
With these requirements, the V/Hz 
drive is the best bet – it is the simplest 
to install and has the lowest price of 
the three technologies. In fact, V/Hz 
drives are frequently replacing older 
forms of motor control.

OLV drives today have achieved a 
level of performance and simplicity that 
frequently allow users to replace older dc 
drives without affecting performance.

Darrow Hanesian is Global Product 
Manager, Inverters for Lenze.
www.lenze.com

Fail-safe mini linear displacement 
measuring device 

The vector drive primer: 
choosing ac drive technology wisely

the LI-Q25-series that cover a measuring 
range of 100 to 1000 mm. 

The new (2011) IP67-rated LI-Q17, 
with potential for wind turbine and solar 
panel positioning applications, consists 
of four different models with measur-
ing ranges 50, 100, 150 and 200 mm. 
With the 12-Bit-DA-converter, the sen-
sors reach 0.012 to 0.05 mm. The fi rst 

models have an analog output (0 to 10 V, 
4 to 20 mA, 0.5 to 4.5 V). An SSI model 
is in development. 

Despite their compact design, Turck’s 
new sensor family has extremely short 
blind zones of 10 mm at the connecting 
end and 22 mm at the head end. For the 
connection, a pigtail with a 30 cm cable 
and an M12 connecter or an open con-

Sensor range of 50 
to 200 mm uses 
interference-free 
resonant circuit 

measuring principle 

The inductive linear displacement sensors of the new Turck LI-Q17 series fit into small corners and are 
insensitive to electromagnetic interferences because of the oscillator within the position generator. 
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Zero backlash. Jam-proof design.

For positioning & reciprocating motion applications
Smooth movement; ultra-low maintenance
Uhing® Rolling Ring linear drives have zero play when the shaft
is rotated – even during reversal. The threadless shaft won't
clog or jam. If the system is somehow overloaded, the shaft
simply slips instead of churning and grinding.

• Example applications: material handling machines, winding
equipment, test and measurement devices, packaging &

converting equipment. 
• Uhing Drives are available separately or 

on shaft in custom assembly.
• Wide range of sizes for varying linear 
speeds & axial thrust requirements.

Simple set-up & operation
Some models feature mechanical control 

over speed and travel direction – without
programming or electronics.

Manually slide drive 
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linear drives

Distributed by Amacoil, Inc.
PO Box 2228, Aston  PA, 19014

Phone: (610) 485-8300

Request a Brochure or CD-ROM
1 (800) 252-2645

Email: amacoil@amacoil.com
www.amacoil.com

High-Performance

Energy and Data

Transmission

Systems

Conductix-Wampfler... let us help you

Conduct Your Business

Conductor Bar Systems

Cable Festoon Systems

Cable Reels

Push Button Pendants 

Conductix-Wampfler | 175 Blvd JF Kennedy  St. Jerome, QC  J7Y 4B5

Tel: (800) 667 2487 | (450) 565 9900 | Fax: (450) 432 6985  info.ca@conductix.com | www.conductix.us

All Conductix-Wampfler products 

are now available from our 

St. Jerome QC office.

Conductix-Wampfler has one critical mission: To provide 

you with energy and data transmission systems that will 

keep your operations up and running 24/7/365.  Our 

rugged, low maintenance products are time tested in the 

most demanding environments.  Our systems are backed 

by a combined worldwide sales and service network 

unmatched in our industry.

We offer a complete line of mobile electrification products 

and have over 60 years of experience applying these 

products to real-world industrial applications. If you need 

reliable solutions, look no further than Conductix-Wampfler.
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Semiconductor labs are billion-dollar 
operations. Accuracy in the auto-
mated testing of the semiconductor 

wafers they produce is a critical part of 
their fabrication process and a major 
cost factor. 

On fabrication of lower cost 
products, testing to see if the die 
is functional and meets the 
specifi cation require-
ments can account 
for over 25% of 
the cost of fabri-
cation. It’s called 
wafer probing and 
occurs before wires are attached in the 
burn-in process during preparation for 
the fi nal chip encapsulation. 

The probe is checking circuits or 
capacitance of the dies, i.e. chips, in the 
wafer. Then the wafer is scribed and 
sliced into discrete semi-conductors.

The miniaturization of microproces-
sors has dictated miniaturization of the 
fabrication and testing systems.

Mark Filho of Newmark Systems of 
Rancho Santa Margarita, CA, describes 
how they miniaturized probe position-
ing, “What we did was increase the load 
capacity of a precision positioner. The 

Testing tiny semiconductor wafer 
demands miniscule moves 

linear stage we created is a very compact 
stage for the load carrying capability it 
has.” 

This positioner is the NLS4 from NB 
Corp. and runs from 2 to 24 

in. using a 9 mm rail 
system. It will carry 
25 lb. Its design 
was optimized for 
maximum stabil-
ity and performance 
with the use of FEA 
analysis and incor-
porates NB’s minia-

ture linear guides – two 
guides and four blocks.

All NLS4 series stages are machined 
from 6061 aluminum alloy to provide 
a light yet stiff and stable linear stage. 
The drive system utilizes a stainless steel 
ACME leadscrew with internally lubri-
cated plastic drive nut. 

The drive nut offers zero backlash 
operation that automatically adjusts for 
wear to insure zero backlash for the life 
of the stage. For more reliability and 
durability, the ways and leadscrews are 
protected with a strong, machined cover 
and the encoder is mounted internally 
directly to the leadscrew rather than 

Above: Cutaway of MSL, the microslide linear stage, 
showing its single miniature rail and block which 

travels from 25 to 200 mm and, since the carriage 
is supported over the entire travel of the stage, has 

good cantilevered load capacity.

Left: This vertical positioner, Newmark’s NVS-1, 
displays the two miniature guides, used with a 

wedge to elevate small payloads precisely.
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against a second wedge, it will lift, but 
you have to guide that up and down. So 
the NB bearings are used vertically, hori-
zontally and on an angle in Newmark’s 
VS series of vertical lift stages.

Newmark just moved their 16 employ-
ees to a bigger, newer place with more 
power. Since they do everything in-house 
including all machining in order to con-
trol quality, their power needs keep grow-
ing. There is irony in their getting bigger 
as their products get smaller. And, Mark 
Filho is confi dent that innovations in 
miniaturization of automation will lead 
to ever more growth going forward.

This article was contributed by NB Corp.
www.nbcorporation.com

being exposed to shock and contamina-
tion when mounted in the rear of the 
motor. 

For robotic and automation appli-
cations that have become ever smaller, 
Newmark (www.newmarksystems.com) 
created a linear stage with a single guide 
and block. The carriage is supported 
over the entire range of travel using a 
single preloaded NB miniature linear 
guide bearing. This tiny positioner, the 
MSL, can lift 15 lb with speeds up to 3 
to 4 ips. It offers travels from 25 to 200 
mm, has two leadscrew pitches: 2 and 
10 mm and comes standard with a high 
torque size 17 stepper motor. 

In recent tests executed by Newmark, 
due to their friction-free travel, NB’s 
miniature guides have proven to not 
wear even after one and a half years of 
constant travel.

Miniature positioners create verti-
cal movement by pushing a wedge that 
creates lift. When the wedge is pushed 
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possible bolt failure and improves product 
performance.

When Skeletal Dynamics’ system is 
surgically installed in a patient, propri-
etary instrumentation allows alignment 
of the radial head as it would be in the 
patient’s native anatomy. Once the sur-
geon orients the device in this natural 
position, the surgeon tightens the set 
screw in a Spiralock milled interrupted 
thread made of cobalt chrome, against a 
long titanium stem designed for 3-point 
fi xation, to lock the device in the correct 
position.

“While fasteners used in upper extrem-
ities are frequently tested to 100,000 
cycles, third-party testing showed that the 
Spiralock self locking fastener used on the 
Align Radial Head successfully survived 
load and fatigue testing to one-million 
cycles without loosening or backing out,” 
said Norman. “That gave us the design 
confi dence we needed, and helped with 
our FDA approval.”
This article was contributed by Spiralock.
www.spiralock.com

ramp. This not only eliminates sideways 
motion that causes vibrational loosening 
but also distributes the threaded joint’s 
load throughout all engaged threads, 

a claim supported by a Massachusetts 
Institute of Technology research study. 
The load percentage on the fi rst engaged 
thread is signifi cantly lower than tradi-
tional thread forms, which further reduces 

locking fastener called Spiralock.”
Because repetitive loads, shock and 

loosening must be decisively handled for 
implant use, traditional fasteners suscepti-
ble to self-loosening rotational movement, 
stripping, and shearing are not always 
appropriate. Testing, in fact, has found 
that the fi rst two threads of traditional 
fasteners can carry as much as 80% of 
the load, permitting stripping or shear-
ing, while subsequent male threads “fl oat” 
within the female threads.

What makes Spiralock unique is its 
30° “wedge” ramp cut at the root of the 
female thread (while traditional fasteners 
use a 60º thread). Under clamp load, the 
crests of the threads on any standard male 
bolt are drawn tightly against the wedge 

Feature: Adhesives & Fasteners

Ads the fi rst of the baby boomer 
generation turns 65 this year 
and promises to live longer and 

more actively than previous generations, 
implants and their components – includ-
ing the fasteners that hold them together 
– must be built to last longer than ever 
before.

To handle the demands of tomor-
row’s dynamic baby boomer population, 
for whom jogging, tennis and golf have 
been generational pursuits, some medi-
cal device companies are going beyond 
what’s currently required. For instance, 
some are specifying self locking fasteners 
in implants of the upper extremities that 
go way beyond 100,000 load cycles to 
withstand up to one-million load cycles 
without loosening or backing out.

“Patients are living longer and more 
vigorously than past generations, and 
that’s only going to increase as baby 
boomers demand more from their mus-
cular-skeletal systems well past tradition-
al ‘retirement age,’” said Tom Norman, 
vice president of Engineering at Miami, 
FL-based Skeletal Dynamics, a designer 
and marketer of innovative orthopedic 
devices.

To keep up with active baby boom-
ers, Skeletal Dynamics (www.skeletaldy-
namics.com) recently developed its Align 
Radial Head System, an artifi cial elbow 
joint designed to restore the natural func-
tion of the native radial head.

Previously, prosthetic radial head 
designs typically followed one of two 
approaches with signifi cant drawbacks. 
While a traditional fi xed monoblock 
design offered stability, it could not be 
aligned to the patient’s anatomy, which 
tended to wear away natural tissue such 
as cartilage. A bi-polar radial head was 
an attempt to align with the patient’s 
native anatomy, as it was able to rotate 
in a polyethylene sheath, but would not 
remain in the correct position because it 
would not lock.

“We aimed to fi ll a gap in the market 
by providing the ability to orient the 
joint to its natural position during sur-
gery, and then locking it in place for the 
rest of the patient’s life,” said Norman. 
“We considered traditional fastener 
thread forms, but lacked confi dence that 
they would stay in place for the up to 
a million load cycles an active patient 
could subject them to in their lifetime. 
Instead, we selected an innovative self 

Implant relies on unique fastener 
to gear up for baby boomers

Fastening solutions for medical devices

Elbow 
replacement withstands 

up to one-million 
loading cycles

When Skeletal Dynamics’ Align Radial Head System 
is surgically installed, instrumentation allows 
alignment of the radial head as it would be in 
the patient’s native anatomy. Once the surgeon 
orients the device in this natural position, the 
surgeon tightens the set screw, a Spiralock milled 
interrupted thread to lock the device in the correct 
position.

By Christie L. Jones

For medical device manufacturers 
and designers, there are a few 
major differences between the two 

types of spring pins – coiled and slotted 
– that must be understood. 

While the slotted pin’s fl exibility can 
reduce manufacturing costs by absorb-
ing wider hole tolerances, there are 
several disadvantages to slotted pins that 
limit their applicability in medical appli-
cations. The Slotted pin is signifi cantly 
less fl exible than the coiled pin and it 
only fl exes 180º from the gap. This lim-
ited fl exibility can result in plowing and 
debris generation during the installation 
process. Under load, the stress is concen-
trated 180° opposite the gap in slotted 
pins, which can cause premature failure 
of the assembly. Slotted pins are also very 
diffi cult to automatically feed and install 
as they have uneven ends and excessive 
slot widths that can cause interlocking 
of the pins. The most appropriate appli-
cations for slotted pins are non-critical 
industrial assemblies, manufactured out 
of mild to hardened steel that are manu-
ally assembled. 

Coiled pins were originally invented 
to compensate for the defi ciencies asso-
ciated with solid pins, slotted pins and 
other conventional fasteners such as riv-
ets, nuts and bolts. Easily recognized by 
its unique 2¼ coil cross-section, coiled 
pins are self-retaining pins that compress 
when installed into the host component. 
They are the only pins with uniform 
strength and fl exibility after insertion. 
Truly an “engineered-fastener”, the coiled 
pin is available in three “duties” to enable 
the designer to choose the optimum com-
bination of strength, fl exibility and diam-
eter to suit different host materials and 
application requirements. Their shock 
absorbing design dampens forces and 
vibration to prevent hole damage and 
prolong assembly life. Coiled pins have 
square, burr-free ends and lower insertion 
forces than other pins, which make them 
ideal for automated assembly systems.

A medical device manufacturer 

was previously using a 
machined knurled solid pin in a 

surgical “grasper” used to allow the sur-
geon to operate through a laparoscopic 
port versus having to fully open up the 
patient to perform the procedure. The pin 
is used to drive the jaw movement at the 
distal end of the device. The high inser-
tion force of the rigid solid pin deformed 
the pin, damaged the assembly, and gen-
erated metallic debris. As this device is 
used inside the human body the presence 
of metal shavings is unacceptable. 

The knurled pin, made from 303 
SST with no subsequent heat treatment, 
was installed into a hardened 416 SST 
shaft. The combination of the incompat-
ible hardness and the variation in size 
between the pin and host material were 
determined to be the root causes of the 
debris generation, high insertion force, 
pin bending, and associated sub assembly 
damage. 

To address all of these issues, the 
manufacturer replaced the solid pin 
with a heat treated, 420 SST light duty 
coiled spring pin. A light duty coiled 
pin provided the appropriate balance of 
strength and fl exibility to facilitate a low 
insertion force while providing adequate 
retention without damaging the hole 
and generating debris. 

In addition to permanently resolving 
the quality issues caused by the solid 
knurled pin, the medical device manu-
facturer also benefi ted from a signifi cant 
cost reduction associated with switch-
ing from a machined solid pin to a roll 
formed coiled pin. 

Roll formed metal Spacers are a great 

low cost alternative to cut-off tubing, 
tubes, grommets and turned or machined 
parts. They are commonly used as stand-
offs, distance bushings, sleeves, axles and 
pins. Roll formed Spacers are produced 
without any burrs or debris generation 
and have clean-cut, square-ends; very 
important characteristics of components 
used in medical devices. 

Manufacturers commonly use 
machined bushings and cut tubing to 
space two thin stainless plates from each 
other in medical devices. It is custom-
ary to pass a rivet through the ID of 
the machined bushing or tubing to hold 
the two plates in constant compression 
such that they stay parallel to each other 
throughout the life of the device. This 
simple spacing application is very com-
mon in the medical industry, and one 
that can be easily changed to utilize a 
roll formed Spacer without any nega-
tive effects of performance. The result 
of converting from cut-tubing to a roll 
formed spacer is usually a cost savings 
of approximately 50%, and roll formed 
spacers are typically 1/10th the cost of 
machined bushings. 

Christie L. Jones is Market Development 
Manager at Spirol International Corp. This 
article was excerpted from a longer white 
paper available at http://ow.ly/54xPu.
www.spirol.com

When Skeletal 
Dynamics’ 

Align Radial Head 
System is surgically installed, 

instrumentation allows alignment of the 
radial head as it would be in the patient’s native 
anatomy. Once the surgeon orients the device in 

this natural position, the surgeon tightens the set 
screw, a Spiralock milled interrupted thread to lock 

the device in the correct position.

was previously using a
hi d k l d lid i i

When Skeletal 
Dynamics’ 

Align Radial Head 
System is surgically installed, 

instrumentation allows alignment of the 
radial head as it would be in the patient’s native 
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paint and LSE plastics like thermoplastic 
polyolefi n (TPO). These same adhesives 
are used to hold foam fi rmly in place in 
areas that must be opened and closed 
repeatedly, such as the appliance door or 
panel. The foam’s rebound characteris-
tic, along with the adhesive’s strength to 
keep it in place, enhances the appliance’s 
performance. At the same time, layers of 
viscoelastic polymers between layers of 
steel or plastic naturally impart vibra-
tion and noise damping, which meets the 
consumer demand for appliances that 
whisper rather than rumble.

When considering application-spe-
cifi c polymeric materials, OEMs, design 
engineers and converters can benefi t 
greatly by consulting with an adhesive 
and pressure-sensitive fi lm supplier at 
the earliest stages of product design. 
Doing so will make cost-effective solu-
tions more likely. Early collaboration 
can assure an optimum match between 
the adhesive’s damping characteristics 
and the specifi c frequency and tem-
perature range that must be achieved to 
eliminate unwanted noise and vibration. 
Moreover, partnering with a supplier 
also minimizes potential time-to market, 
durability and aesthetic issues.

Shirley Monte is the Business Development 
Manager for the Performance Products 
Business Team at FLEXcon.
www.fl excon.com

the weight of an assembly and create 
virtually no change in part dimensions 
or geometry. A manufacturer can eas-
ily integrate PSAs into an operation to 
achieve the durability and aesthetics that 
end products need. Moreover, adhesives 
remain viscous throughout their life. 
That viscosity imparts sound and vibra-
tion damping properties in addition to 
being a fastening or joining solution.

Mechanical devices, from power 
tools, to computer hard drives, to indus-
trial furnaces, generate noise and vibra-
tion, which can manifest into equipment 
failure. Acrylic and silicone double-faced 
PSA products sandwiched between sub-
strates silence noise and eliminate vibra-
tion, while withstanding extreme heat 
and chemical exposure. Additionally, 
gaskets and seals that have an adhesive 
layer are easier to affi x and assemble, 
reducing production time.

PSAs are used by practically every 
industry, and whether it is an off-the-
shelf or custom-made product, these 
polymeric technologies can meet aero-
space, medical, and security require-
ments; form bonds in sub-zero cold 
temperatures and to low-surface energy 
(LSE) substrates; maintain adhesion at 
temperatures in excess of 500°(doesn’t 
look like the correct symbol here)F; 
resist “out gassing;” respond to low fre-
quency ac; resist dielectric breakdown; 
act as a thermal insulator, or facilitate 
heat transfer; and survive the strict 
requirements for loss of coolant acci-
dents in nuclear reactors.

Consumer appliances demonstrate 
the versatility of pressure-sensitive fi lms 
and adhesives, which are found on, 
under and within appliances that meet 
both aesthetic and functional require-
ments. Pressure-sensitive materials often 
constitute key elements of an appli-
ance’s inner workings and performance. 
For example, gaskets formed with 
PSAs, provide water-tight seals. High-
performance PSAs, like silicone, have 
superior functionality in temperature 
extremes and bond to adhesion chal-
lenging surfaces such as powder-coated 
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By Shirley Monte

Historically, mechanical fasteners 
and welding were very much 
a part of the auto assembly 

process, adding weight and diminishing 
fuel-effi ciency. 

Long before the “Cash for Clunkers” 
initiative to get gas guzzlers off the 
road, automakers were striving to pro-
duce lighter, more fuel effi cient cars. 
Manufacturers did this with approxi-
mately 70 pounds of adhesive products 
that replaced more than 200 pounds of 
mechanical fasteners. The automobile 
industry, however, is not the only trade 
taking advantage of the value that pres-
sure-sensitive adhesives (PSAs) offer.

Today, design engineers specify PSAs 
to assemble washers, dryers, cellular tele-
phones, lawn tractors, satellites and power 
tools. There are many reasons PSAs are 
considered an alternative or better solu-
tion to traditional methods for joining 
parts, such as screws, nuts, bolts, rivets, 
welds and other mechanical fasteners. The 
most obvious benefi ts are reduced mate-
rial, labor and processing costs, as well as 
ease of use and perhaps even easier disas-
sembly of parts, if necessary.

PSAs distribute an even stress load 
over a given area, reducing stress on 
joints, resisting fl ex and vibration stress-
es, and forming both a seal and a bond 
to protect from corrosion. These mate-
rials can fi ll large gaps, join irregular-
shaped surfaces, and quickly and easily 
bond dissimilar substrates and heat-sen-
sitive materials. PSAs minimally increase 

PSAs – a viable 
alternative to 
mechanical fasteners

Pressure-sensitive 
adhesives distribute 

even loads, reduce joint 
stress, resist 

flex & vibration, and 
form a seal.

Automotive applications such a brake assemblies 
have led vehicle manufacturers to cut as much as 
130 lb from total weight by substituting mechanical 
fasteners with PSAs.t

Automotive applications such a brake assemblies 
have led vehicle manufacturers to cut as much as 
130 lb from total weight by substituting mechanical 
fasteners with PSAs.

Consumer appliances demonstrate the versatility of pressure-sensitive films and adhesives, which are found 
on, under and within appliances that meet both aesthetic and functional requirements.
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As automotive engineers search for ways to 
improve efficiency, one area of interest is the 
driveline. 

With the inexorable move to hybrids and full elec-
trics, in-wheel electric motors (also called hub motors) 
offer promise. Advantages of packaging the motors 
directly in the wheels include eliminating such costly 
components as driveshaft, axles, transmission and dif-
ferential. This would contribute to fuel economy by 
reducing drag and weight, and would enhance pas-
senger and luggage space. There would also be reduced 
complexity, improved regenerative braking and simpli-
fied switching from two- to four-wheel drive.

In-wheel motors are not a new idea. In 1899 a 
young engineer named Ferdinand Porsche (later of 
Volkswagen fame), worked for the Austrian Lohner 
Electric Company. Lohner wanted to enter the auto-
mobile business, so Porsche created the Lohner-Porsche 
with battery-powered electric motors in each front wheel 
hub. He later modified it into his pioneering “Mixte,” a 
hybrid with an on-board internal combustion engine 
to generate electricity for the motors. This early vehicle 
won Porsche a gold medal at the 
1900 Paris Exposition.

The in-wheel motor is not 
without challenges in size, 
packaging and un-sprung 
weight. The greater the power 

and torque desired, the heavier 
the motor will be. While it is 
challenging, it is now technically 
possible to design electric motors 
and their associated electronic con-
trol mechanisms that are thin and 
small enough to be packaged within the 
wheel. Several manufacturers, including 
Michelin and Protean Electric, have achieved it. 

The other problem is the change in vehicle dynamics 
associated with the increased unsprung weight, or mass, 
of motors located within the wheels. Unsprung mass 
includes wheels, tires, brake rotors, callipers and part 
of the suspension, all of which are not supported by the 

car springs. The traditional goal 
has been to decrease 
unsprung mass to 
achieve reduced 

wheel hop so that trac-
tion, vehicle ride and handling qualities 

are enhanced. A good example of lowering 
unsprung mass is moving the brakes from 

the wheels to a position inboard, making it 
part of the sprung mass. 
The unsprung mass associated with in-wheel 

motors has made vehicle manufacturers wary of them. 
California-based Tesla Motors, manufacturer of the all-
electric Tesla roadster, considered in-wheel motors but 
decided the disadvantages outweighed the advantages.

So there is lots of scepticism about in-wheel motors, 
the conventional wisdom being that they add exces-
sive wheel mass. But Protean Electric Ltd. of Farnham, 

Surrey, UK, designer and developer of the “Protean 
Drive” in-wheel electric drive system, argues that the 
negative impression is unfounded. As Protean’s princi-
pal applications engineer Tom Prucha succinctly puts it: 
“In reality, the unspsrung-mass penalty related to wheel 
motors is a myth.” 

Protean Electric (www.proteanelectric.com) plans to 
elaborate on this at the Society of Automotive Engineers 
2011 World Congress with an oral presentation entitled: 
“Unsprung Mass with In-Wheel Motors; the Myths and 
Realities – Closing the Circle.” It has already demon-
strated, and allowed the media to drive, a four-wheel 
drive Ford F-150 pickup with in-wheel motors at the 
2011 North American International Auto Show in 
Detroit. 

To dispel doubts and validate its belief in in-wheel 
motors, Protean Electric used a 2007 Ford Focus as a 
test bed and engaged English engineering consultants 
Lotus Engineering (www.lotuscars.com/engineering) 
and Dunamus Ltd., to perform independent studies. The 
first step was mathematically modelling the impact of 
different suspension modifications such as spring rates 
and shock absorber compliance with each wheel carry-
ing an extra 30 kg of rotating and non-rotating weight. 
This approximated the mass of Protean PD18 (18 in.) 
in-wheel motors, and their calculations suggested that 
Focus’s optional ST suspension would be suitable.

They then modified the vehicle with the sportier 
Focus ST suspension with its stiffer springs and bush-
ings, firmer shock absorber compliance and stiffer anti-
roll bar. The last step was testing the modified vehicle’s 
behavior on a two-post shaker rig and in actual driving. 
After subjective and instrumented testing the engineers 
concluded that while there were differences in vehicle 
dynamics using the ST suspension, they were not seri-
ous, and “should be overcome through the application 
of normal engineering processes within a product devel-
opment cycle.” 

While Protean’s study sounds convincing, there are 
still sceptics about in-wheel motors. The advantages, 
however, would seem to make the concept well worth 
pursuing.

Bill Vance is an automotive journalist & author 
(bvance1@cogeco.ca).

In-wheel electric motors attract sceptics
By Bill Vance

Automotive Scene

Protean Electric is so confident of its technology’s performance 
characteristics (above), it demonstrated a four-wheel drive Ford F-150 
pickup with in-wheel motors at the 2011 North American International 
Auto Show in Detroit.
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hub motor.
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Unthinkable, isn’t it, that our own 
health may be compromised by a 
chronically sick electronic printed 

circuit board (PCB) that fails to recognize 
a vital piece of information – but it’s the 
modern iatrogenic phenomenon. (An iatro-
genic condition is an injury or disease that 
results from a treatment or diagnostic fail-
ure and its significance to healthcare is now 
a research initiative at university level).

Modern hospitals depend heavily on 

technology in anesthesia, dialysis, imaging, 
monitoring systems and radiography and 
the devices employed all contain thousands 
of individual electronic components. 

An attentive operator will recognize the 
signals of aberrant behavior in a machine 
and respond to potential problems that are 
often forewarned by an audible or visual 
signal. But if there’s a failure in the absence 
of visible or tangible damage the cause may 
be beyond the scope of an owner/operator 
to diagnose and correct. 

When the result of failure is damage 
or injury, there is usually a cost involved 
so the question is “where does the respon-
sibility lie?” Is it user based, is there a cor-
rupted semiconductor, a manufacturing 
defect or a cloned or counterfeit compo-
nent – or is there an inherent weakness 
that can recur? 

There is a company in Ottawa that can 
provide all these answers with a detailed 
analysis of the failure – not merely to 
satisfy curiosity but more importantly to 
increase safety and reduce liability.

MuAnalysis Inc. (www.muanalysis.
com) is a professional laboratory and 
analytical service providing expert analy-
sis and solutions to the electronics, pho-
tonics, life sciences, and manufacturing 
industries. 

The broad expertise in failure analysis 
and reliability testing ranges from in-house 
semiconductor technology to include most 
electronic materials and emerging tech-
nologies such as gallium nitride (GaN) 
and silicon carbide (SiC). The specialized 
equipment of MuAnalysis and the range 
of scientific skills have attracted and cap-
tured a significant global market share. 
All the work is undertaken and handled 
in the strictest confidence within secure, 
monitored facilities – a written declaration 
of non-disclosure is part of the standard 
Terms and Conditions. 

An easy analogy is to compare 
MuAnalysis to a health service provider for 
electronics and semiconductor chips, isolat-
ing and identifying microcontaminants and 
analyzing the symptoms and defects result-

ing from manufacturing or process issues. 
Electronic components, like people, 

come in various shapes, sizes and ages 
and they need different specialists for 
their various conditions. They have health 
issues with hardware and software – we 
have issues with bodies and, in the par-
lance of modern psychology, “wetware” 
– the human operating system. And as 
with people, tests can be performed to 
verify that the patient is in good running 
order or to discover conditions that may 
ultimately cause failure. 

Chips usually die because of latent 
defects, or because they have been mis-
handled, often by the end user. For the 
definitive answer, the cause of death can 
be found when MuAnalysis, the forensic 
lab of electronics, performs an autopsy 
to explain the root cause – in a detailed 
analysis of demise.

Mark Sunderland is President of Ottawa-
based BioMedical Industry Group (mark.
sunderland@biomedgroup.com).

Diagnosing healthcare circuitry
By Mark Sunderland

Medical Engineering

It’s unthinkable 
that our own 
health may be 

compromised by a 
chronically sick PCB

A crack in a ceramic capacitor will cause the component to short circuit. 

Technical
Literature

Human-machine interfaces. Red Lion Con-
trols, Inc. has announced the latest G3 Series 
Brochure that features its line of G3 and 
G3 Kadet HMIs. The 10-page color brochure 
details the company’s offering of web-enabled 
HMI products, as well as tables and diagrams 
illustrating and comparing each products 
advanced features, such as display size and 
resolution and communications capabilities.
www.redlion.net

Universal process controllers. Eight-page 
illustrated brochure from ABB describes the 
company’s new line of single and dual-loop 
universal process controllers and indicators. 
Called ControlMaster, the brochure notes that 
each instrument provides a comprehensive 
display of process status, using crystal clear, 
full color, thin-film-transistor (TFT) liquid crystal 
technology. 
www.abb.com/instrumentation

Slewing ring bearing catalog. At 136 
pages, the latest edition of the Kaydon 
Corporation Bearings Division slewing ring 
bearing catalog is the company’s most com-
prehensive yet. The redesigned catalog con-
tains tables with updated specifications and 
dimensions for Kaydon’s line of slewing ring 
bearings, as well as load charts and cross-
sectional drawings.
www.kaydonbearings.com

Brake and charging valves. MICO, Inc., 
a designer and manufacturer of hydraulic 
components, controls and brake systems, has 
announced two new catalogs for the com-
pany’s hydraulic brake valve and accumulator 
charging valve product lines. The catalogs 
provide a quick reference guide for engineers 
specifying components for on- and off-highway 
braking applications.
www.mico.com

Motion control and servo motors. 
Animatics has announced its 200+ page 2011 
catalog combining both Animatics and OEM 
Dynamics product lines. The catalog features 
Class 5 SmartMotor products, cables and 
connectors, and introduces motion control 
advancements.
www.animatics.com/en/request-catalog.
html

Structural framing products and sys-
tems. Parker’s Electromechanical Automation 
Division has released a new catalog featuring 
its IPS brand of structural framing products and 
systems. The 264-page guide covers extrusion 
profiles, fasteners, brackets, handles, doors, 
panels, hinges, gussets and linear applications.
www.parkermotion.com/ips

Motion controls. Cablecraft Motion Controls 
has introduced literature detailing a range 
of Cablecraft’s products including mechanical 
control assemblies, control cables, spherical rod 
ends and ball joints. Cablecraft both mechani-
cal linkage and cable controls to OEM markets 
including aviation, performance racing, military, 
lawn and garden, construction equipment, 
farm equipment, industrial machinery and 
HVAC equipment, as well as aftermarket parts 
applications.
www.cablecraft.com

Gearboxes, couplings, sensors. The 
2011/2012 Catalog from Wittenstein includes 
the traditional alpha inline gearboxes and 
right-angle gearboxes as well as rack and pin-
ion systems, couplings and sensor technology. 
Certain items have been added or updated, 
including the alpheno gearbox, a new High 
Performance Linear System and technical data 
and drawings on the LPBK+.
www.wittenstein-us.com
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no wear. Key specifi cations of the Vert-
X 22 include 0° to 360° measurement 
range, resolution to 14-bit, repeatability 
of 0.1° or better, and maximum hyster-
esis of 0.1°. Eight output options are 
available: 0.1 to 10 V, 0.5 to 4.5 V, 4 to 
20 mA, 10 to 90% of power supply, SSI, 
PWM, Incremental and SPI. Units fea-
ture diameters of <1 in., sealing to IP68 
and the measurement angle is factory 
programmable.
www.novotechnik.com/vx22

Positioning solar arrays

For high-temperature solar-thermal sys-
tems, where an array of parabolic mir-
rors focuses the sun’s energy on a col-
lector (boiler), accurate tracking systems 
are important. With these installations, 
the mirrors are required to refl ect the 
sunlight directly towards the mirror and 
a small aiming error could sharply re-
duce the overall effectiveness of the sys-
tem. Position sensors, such as Posital’s 
OPTOCODE (OCD) rotary encoders 
and ACCELENS (ACS) inclinometers, 
are said to play an important role in 
these tracking systems, providing the 
controller with information on the exact 
orientation of the solar panel array. Also 
said to be reliable and weatherproof, the 
sensors are available with instrument in-
terfaces that connect to most PLCs.
www.fraba.com

Laser probe for CMMs

Mitutoyo Canada Inc. has introduced 
a non-contact line-laser probe option 
for use with Mitutoyo CNC coordinate 
measuring machines. SurfaceMeasure is 
said to provide enhanced functionality 
to the coordinate measuring machine 
allowing for use in many applications 
including Inspection, product develop-
ment, prototyping and production. The 
SurfaceMeasure probe quickly captures 
stable shape data on workpieces with-
out being affected by their refl ectance, 
to deliver highly effi cient measurements, 
the company says.
www.mitutoyo.ca

tect pressure changes as small as 0.065 
mbar, corresponding to 80 cm of alti-
tude. Supplied in a small plastic land-
grid-array (HCLGA-8L) package. The 
package is holed to allow external pres-
sure to reach the sensing element.
www.st.com

Basic industrial sensors

AutomationDirect has announced its of-
fering of industrial sensors now includes 
two series of low-cost high-performance 
sensors. The FB series M18 plastic dc 
photoelectric sensors are 18 mm sen-
sors in diffuse, polarized refl ective and 
through-beam models with sensing 
distances ranging from 70 mm to 8 m. 
Also added are the PB series inductive 
dc proximity sensors. Twelve models 
are available in 12, 18 and 30 mm sizes, 
with shielded and unshielded housings 
and sensing ranges of 2 to 15 mm.
www.automationdirect.com/sensors

Non-contact IR sensor
A new infrared sensor with wireless 
transmitter from Omega features re-
mote IR sensor and radio wireless trans-
mitter in a NEMA enclosure. Each unit 
transmits process temperature, ambient 
temperature, signal strength, and bat-
tery status. The unit features an adjust-
able emissivity from .10 to 1.0 and one 
receiver has the ability to work with up 
to 48 transmitters. Package comes with 

Products: Editor’s Choice

Adjustable-fi eld sensors

Banner Engineering has introduced 
two mid-range adjustable-fi eld sen-
sors to the WORLD-BEAM QS30 line. 
The QS30AFF400 foreground suppres-
sion sensor and the QS30AF600 back-
ground suppression sensor use linear 
imager technology are suitable for part-
in-place detection, feeder bowl control 
and package detection on conveyors. The 
QS30AF/AFF models are available in a 
waterproof, epoxy encapsulated IP67-
rated housing and provide a variety of 
mounting options, including a 30 mm 
threaded barrel or side mount, the sen-
sors deliver increased fl exibility to meet 
diverse applications.
www.bannerengineering.com

MEMS pressure sensing

The LPS001WP MEMS (micro-electro-
mechanical systems) sensor from STMi-
croelectronics is a silicon pressure sensor 
that has an operating pressure range of 
300 to 1100 mbar, corresponding to the 
atmospheric pressures between -750 and 
9000 m relative to sea level, and can de-

free software that converts a PC into a 
multi-channel chart recorder or data 
logger. It interfaces with other Omega 
products, the UWTC-REC1 for multi-

channel PC chart recording and data 
logging or UWTC-REC2 (single channel 
industrial transceiver with analog output 
and alarm.)
www.omega.ca

Touchless rotary positioning

Novotechnik has introduced the Vert-X 
22 series of touchless sensors. The touch-
less magnetic angle sensors feature a per-
manent magnet that is secured to the 
rotating object, so that there is no direct 
mechanical linkage between the shaft 
and the measuring system, and therefore 

Holding your world together®

Avdel® Blind Fastening Systems

Speed Fastening® Systems

Breakstem Systems

Lockbolt Systems

Blind Threaded Inserts

Avdel® supports you wherever you need to join 

components reliably and ef iently. We bring 75 years 

of experience in designing fastening solutions to meet 

your requirements through application engineering 

sup port, joint and assembly expertise and a global 

presence. Quality, innovation and expertise – Avdel® 

is the brand you can trust in an ever-changing world. 

www.avdel-global.com Phone 704 888-7100

Avdel® – Experts in Fastening Solutions
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PSC
Planetary servo gear units
The low backlash PSC planetary servo gear units 
are designed for torque classes from 30 to 305 
Nm. They are designed to offer the  greatest 
possible flexibility and ROI, as not every  
application demands machines designed for 
maximum performance. These planetary servo 
gear units are the basis for versatile, dynamic, 
and above all cost optimized drive solutions.

MOVIGEAR®

Movigear®  is distinguished by its high level of 
system efficiency, a significant factor in reducing 
energy costs. The integration and coordination of 
all the drive components lead to a long service 
life and system availability. Movigear® is an 
intelligent system with its own control concept. 
Its high-quality networking helps reduce startup 
time and supports monitoring and maintenance 
tasks. When combined with a functional user 
software, drive tasks can be solved as quickly and 
easily as possible.

MOVITRAC® LTE B
The range of functions provided by MOVITRAC® 
LTE B is particularly well adapted to less 
complicated applications. Its user-friendly 
design makes integration quick and easy, it also 
meets the high quality requirements of everyday 
requirements. The Movitrac® LTE B is also 
available in IP55/NEMA 12k making it suitable 
for special ambient conditions. These frequency 
inverters operate reliably and flexibly even when 
exposed to dust or water.

DECENTRALIZED DRIVE SYSTEMS
In many industries and applications, implementing 
economical automation concepts means utilizing 
decentralized systems throughout. Long rows of control 
cabinets with complex wiring, expansive space 
requirements and long distances between control 
cabinet and motors are too rigid and not very 
economical. Only the combination of flexible, 
versatile, economic and target-oriented modules will 
provide an efficient solution. This is the reason why 
system operators opting for decentralized drive systems from 
SEW-Eurodrive are always ahead of the game.MOVIGEAR®

Movigear® is distinguished by its high level of

DECENTRALIZED DRIVE SYYYSTEMS
In many industries and applications, implementinng
economical automation concepts means utilizing 
decentralized systems throughout. Long rows of conono trol 
cabinets with complex wiring, expansive space 
requirements and long distances between conttrorol l
cabinet and motors are too rigid and not very
economical. Only the combination of flexible, 
versatile, economic and target-oriented modules will
provide an efficient solution. This is the reason why 
system operators opting for decentralized drive systems from 
SEW-Eurodrive are always ahead of the game.

Toronto (905) 791-1553     Montreal (514) 367-1124     Vancouver (604) 946-5535       www.sew-eurodrive.ca

VFDs: 
RELIABLE, COMPACT & VERSATILE

DECENTRALIZED CONTROL: 
MODULAR, FLEXIBLE & ECONOMICAL

Our Drive  
Solution Pyramid.

Driving the world

SERVO PACKAGE: 
SIMPLE, FAST & DIVERSE

The demands on material handling systems today have never been more wide ranging or more challenging. 
That’s why SEW-Eurodrive offers drive solutions for every kind of industry application. From the simple to 
the sophisticated, our pyramid of solutions allow you to control costs and limit complexity by giving you 
the ability to tailor our products to the exact intelligence and performance specs 
you require. Reducing energy consumption is also an important imperative today 
for the modern production line. Just ask Coca-Cola, who achieved a sensational 
75% reduction in energy consumption by incorporating 40 of SEW-Eurodrives’s 
revolutionary decentralized MOVIGEAR® units in a recent overhaul of a European 
bottling plant transport line.

MOVITRAC® LTX
Simple, fast and diverse: as part of the Smart 
Servo Package, SEW-Eurodrive offers the new 
Movitrac® LTX servo inverter for universal 
use. It stands out with advantages such as 
ease of operation, short startup times as well 
as optimized costs. Available in two sizes and 
covers a power range from 750W to 505 kW. 
The Movitrac® LTX  is  particularly suitable 
for use in applications such as secondary 
packaging, handling, and logistics.

MOVIGE
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Miniature Pneumatic Air Cylinders, Electronic Valves, Control Valves, Acrylic Subplates, Air Preparation Eqt., Fittings, Hose and More

If you need a quality valve, cylinder or fitting 
but off-the-shelf catalog models don’t quite fit 
the bill, just call us.  Clippard can provide just 
what you are looking for.  Tell us your needs . . . 
we have solutions!

Providing innovative products and solutions 
for today’s engineering challenges
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Clippard 10 mm & 15 mm Solenoid
Valves
Clippard’s compact valves offer many features for design

flexibility especially in applications with limited space.

Available in 2-way or 3-way configurations, as Normally-

Open or Normally-Closed, flow rates from 0.5 to 3.0

scfm are available dependent on the orifice size. Other

features include highly-visible LED indicator light and

manual override, quick response time, and multiple

mounting and voltage options.  For easy installation and

versatility, select from five connector styles.

This dependable line of solenoid valves offer many pos-

sibilities for pneumatic applications that require a light-

weight, cost-effective miniature valve.

Call Clippard today at 513-521-4261 or visit 
www.clippard.com/catalog-b to request a free catalog.

Pneumatic Products  
Catalog
•  360 pages

•  Technical Information

•  Drawings

•  Specifications

•  Over 5,000 standard 

products

Request your free copy today!

Call Clippard today at 513-521-4261 or visit 
www.clippard.com/catalog-b to request a free 
catalog.

Clippard Miniature Air Jets
Clippard’s Air Jets are designed to deliver a concentrated

flow of air or liquid to a designated location. Featuring a

unique ball nozzle design, they are available with a wide

range of nozzles, bases and mounting hardware. The ball

nozzle accepts a variety of tube configurations that can

be aimed and locked into position, enabling them to de-

liver the air or liquid with precision, and at a very afford-

able price.

www.clippard.com/airjets-b

Two-Hand, No-Tie-Down Pneu-
matic Safety Circuit (THNTD)
Clippard’s VA-023 module is a self-contained
modular circuit board with all interconnections
required to provide a THNTD pneumatic circuit.
The main function is to require a machine opera-
tor to use both hands at the same time to actuate
equipment, helping to insure that the operator’s
hands are not in a position to be injured.

Call Clippard today at 513-521-4261 or visit
www.clippard.com/THNTD-b to request a free
catalog.

ADDING VALUE is our business!
Clippard’s Integrated Solutions Division is dedicated

to providing engineered solutions and complete

pneumatic assemblies for unique and custom appli-

cations.  Call today with your specific requirements!

Call Clippard today at 513-521-4261 or visit
www.clippard.com/customsolutions-b to request a
free catalog.

Clippard Brass Valves
Clippard offers poppet or spool

designs; 2-, 3- or 4-way func-
tions, in sizes from #3-56
and #10-32 through 1/8”
NPT ports; and for pressures

up to 300 psig.  They are avail-
able with solenoid, air pilot, manual and me-
chanical actuators.  Mounting styles include
inline, panel mount, manifold mount or clear-
ance holes for mounting screws.  

When you are looking for a
valve, Clippard’s Minimatic®

line of valves provide a
complete range of sizes
and styles.

Call 513-521-4261 today or visit
www.clippard.com/catalog-b to request a free
full-line catalog.
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