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Oerlikon Graziano has developed a 
family of state-of-the-art synchroniz-
ers for heavy-duty truck transmissions 
that sets new standards for fuel efficien-
cy and ease of shifting. The first applica-
tion of the technology—on new 9- and 
14-speed premium gearboxes—has im-
proved transmission efficiency by ap-
proximately 10 percent, thus saving fuel 
and reducing CO2 emissions. Already a 
leading supplier to the agricultural and 
construction industries, Oerlikon Gra-
ziano expects the high-efficiency syn-
chronizers to generate significant new 
business in the heavy-truck market.

The new synchronizers save fuel in 
two ways: 1) by optimizing the shift to 
minimize torque interruption, and 2) 
by reducing steady-state drag torque 
in the transmission. They combine the 
high durability and high performance of 
Oerlikon Graziano’s existing long-life 
synchronizers with a new internal acti-
vation system that uses optimized clear-
ances and lubricant paths for higher ef-
ficiency.

“Most new transmissions carry over 
existing synchronizer designs that limit 
the scope for efficiency improvements,” 
said Andrea Serra, product manager, 
synchronizer and power-shift design, 
Oerlikon Graziano. “Our new synchro-
nizer technology offers a step-change 
improvement in fuel efficiency for the 
next generation of heavy-duty trans-
missions.”

The new synchronizers are configured 
in single- and double-cone arrange-
ments, each with the same external ge-
ometry to allow enhanced flexibility in 
transmission design. In all, four differ-
ent synchronizer specifications are used 
on the 14-speed transmission and three 
on the 9-speed version. The synchro-
nizers have exceptionally high torque 
capacity—as much as 18,000 N-m in 
the first applications—and use molyb-
denum-coated steel cones for high du-

rability with optimum friction. Future 
developments include the potential for 
carbon coating.

Another key feature of the new tech-
nology is an activation system that is 
integrated with the synchronizer and 
optimized for smooth engagement. Ap-
plications are usually manual-shift—
with air assistance—so any shift prob-
lems are immediately obvious to the 
driver. The new system ensures fast, 
smooth and reliable shifting under all 
conditions, making it an attractive alter-
native to power-shift systems because it 
packages into a much smaller space.

By increasing the speed of a manual 
shift, Oerlikon Graziano has reduced 
torque interruption,thus ensuring ex-
tended, optimum engine efficiency and 
reduced fuel-burning engine transients.

Whichever gear is selected, key dif-
ferences in rotating speed may exist 
across the other synchronizers. With a 
conventional design, this leads to signif-
icant drag losses that impair efficiency; 
these new synchronizers greatly reduce 
this effect to further improve fuel econ-
omy.

The new synchronizers improve the 
shift process during three distinct phases:

Prior to synchronization, the inte-
grated activation system provides opti-
mized load characteristics that improve 
both consistency and durability, as com-
pared to a standard design.

Synchronization has been shortened 
by virtue of multi-cone technology, 
best-in-class friction materials and op-
timization of geometries and tribologi-
cal properties.

Synchronization-to-engagement has 
been improved by incorporating new, 
internal features that provide smoother 
travel of the sliding sleeve, avoidance of 
blocking problems, and friendlier en-
gagement feel to the driver.

“Our priority is to develop transmis-
sion technologies that allow our cus-
tomers to introduce more capable and 
competitive vehicles—whether for cars, 
trucks or off-road applications,” said 
Serra. “The new synchronizers will sup-
port the next generation of truck trans-
missions with reduced fuel consump-
tion and improved driver convenience.”

New-Generation Synchronizers 
from Oerlikon Graziano
PROvIDe FueL SAvINGS AND eASIeR GeAR SHIFTING ON HeAvy TRuCkS
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Here’s How It Works
During a gearshift, synchronizers 

manage the speed difference between 
the previous gear selected and the next 
one to ensure a smooth, quiet shift. In a 
typical transmission, all the gears are in 
constant mesh, but only one pair is driv-
ing because in each pair, one of the gears 
freewheels until connected to its shaft 
by a synchronizer.

The hub of the synchronizer is splined 
to the shaft and carries three equally 
spaced struts around its perimeter, on 
which the selector sleeve rides. In or-
der to connect the synchronizer hub to 
the gear and engage the chosen ratio, 
the sleeve is moved towards the selected 
gear when the driver operates the gear-
shift lever.

Fine internal teeth on the synchro-
nizer sleeve connect with opposing ex-
ternal teeth on the side of the gear to 
transmit power. But the sleeve is unable 
to engage the gear because they are ro-
tating at different speeds. To prevent 
grinding or crashing of the synchro-
nizer teeth, two additional elements are 
carried between the hub and the gear, 
i.e.—a synchronizer ring and one or 
more cone clutches.

The synchronizer, or blocker, ring car-
ries fine external teeth matching those 
of the sleeve and the gear. It blocks the 
sleeve from traveling into full engage-
ment until such time that the speeds 
have been synchronized. The cones 
provide the necessary friction to ad-
just the rotating speed of the gear un-
til it matches that of the shaft. At this 
point, the friction on the synchronizer 
ring decays and the ring’s external teeth 
line up with the sliding sleeve, allowing 
it to complete its travel and fully engage 
the teeth of the selected gear.

For more information:
Oerlikon Drive Systems
Phone: +(39) 011 9570 206
Fax: +(39) 011 959 1259
stella.roagna@oerlikon.com
www.oerlikon.com/graziano
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Flexible Options 
With Flexible 
Shafts
AN OveRvIeW AND LOOk AT 
BASIC DeSIGN

So you need to transmit a rotary mo-
tion where no straight line is possible? 
Or, you need to allow for some uncon-
trollable misalignment? How about 
transmission taking place between mov-
ing components? What if you need to 
control something in hazardous loca-
tions where you cannot directly handle 
the application, such as high-temper-
ature environments, under hazardous 
conditions or in clean-room applica-
tions? For all these challenges, function-
ally designed flexible shafts may be your 
answer.

A flexible shaft is a cost-efficient way 
to transmit rotary motion. In flexible 
shaft design, it is important to know: 
how much torque must be transmitted; 
how small the minimum radius for the 
shaft must be; what RPM is required; 
the environment the flexible shaft will 
work in; and the preferred turning di-
rection. Length is not critically impor-
tant for the torque, but it does play a 
role in torsional deflection and, there-
fore, must be considered accordingly.

In flexible shaft design, not all param-
eters can be pushed or stretched in all 
directions. If more torque is required, 
for example, the minimum radius goes 
down—and with it the flexibility of 

the shaft. If the minimum radius can 
be made small, the torsional deflection 
will go up—not a good thing for remote 
control cable.

Related to the basic “reality” of flexible 
shafts, two main design groups emerge; 
1) torque-transmission shafts—main-
ly for higher speed, continuous speed 
and pure-torque-transmission applica-
tions like speedometer cables or shafts 
for drilling applications; and 2) torsion-
stable flexible shafts for mechanically 
remote applications with low speed and 
which focus on low-torsional deflection.

An example is slide adjustments 
for stationary cutting machines. Be-
side these, there are special cables like 
flocked shafts, hollow shafts, shafts with 
helix wire and so on. We’ve provided 
some sketches showing some examples 
of special flexible shafts.

Direct influences to the detail of flex-
ible shaft specifications include: the 
number of layers; the number of wires-
per-layer; the diameter of the wire; the 
wire material (with higher or lesser car-
bon, different tensile strengths, different 
plating); and the manufacturing process 
(settings on the winding machines).

Considering influences related to 
shaft manufacturing processes, it must 
be understood that winding is a high-
speed process in which gap settings will 

The widest range of
gearboxes, gearheads,

gearmotors and reducers
available from a
single source...

... and the experience
to help you select the

right one for your needs.

Let DieQua be an extension
of your design team.

Contact us today!
www.diequa.com
630-980-1133

Gearmotors & Reducers

Servo Gearheads

Spiral Bevel Gearboxes

Special Design Gearboxes

An array of flexible shafts with end fittings 
(all photos courtesy Suhner).
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Flexible-shaft designs and styles.
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influence the flexibility of the shaft. 
The winding speed and the gaps must 
be uniform and controlled. Gap set-
tings are a key parameter, but not the 
only one. There are others, like tension 
of the wire, quality of the spooled-wire 
package, temperature of the operation, 
and so on. Experienced producers like 
Suhner— evidenced by the fact that 
their manufacturing operation in Rome, 
Georgia USA is the largest single flex-
ible-shaft manufacturing operation in 
the world—effectively control their pro-
cesses and assure highest quality flexible 
shafts, which, in turn, assures successful 
application.

For more information:
Suhner Manufacturing, Inc.
P.O. Box 1234
Rome, GA 30162–1234
Phone: (706) 235–8046, ext. 2933
michael.boehm@Suhner.com

Rotalube
exTeNDS CHAIN LIFe AND 
ReDuCeS MAINTeNANCe 
COSTS

It was Leonardo da Vinci who said 
that “simplicity is the ultimate sophis-
tication” and, with Interlube’s unique 
chain lubrication system, it seems that 
the simple ideas really are the best.

The Rotalube system significantly 
extends chain life and reduces mainte-
nance costs. With applications as diverse 

as theme park rides, car manufacturing 
plants and bakery ovens, Rotalube is a 
precise method of lubricating chain—
a patented invention that delivers the 
right amount of lubricant to the exact 
point of the chain that enables lubri-
cant to penetrate into the bearing areas. 
Comparable drip feed, manual applica-
tion, brush application and spit/spray 
systems—while better than no lubrica-
tion—have varying degrees of success 
and can struggle to hit the right spot, 
especially when chain speeds fluctuate. 
Rotalube’s simple yet precise technolo-

It's your green world. We help moving it.

• High quality and unique GEARS until 2 meter

• State of the art, ECOLOGICAL and
LEAN PROCESSES

• Gear production completely VERTICALLY
integrated, inclusive heat-treatment

• Innovative gear DESIGN knowhow

• MICRO corrected gears for:

  - gearlifetime over 25 years

  - higher efficiency

  - lower noise and vibration

• WORLDWIDE production plants: Romania, 
Belgium, Czech Republic, USA and China

www.watteeuw.be
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gy is not affected by speed fluctuation. 
It simply delivers the right amount of 
lubricant to the right place every time, 
lubricating more accurately, efficient-
ly, reliably and reducing lubricant con-
sumption.

Rotalube has a unique porting system 
that meters lubricant through precision 
ejectors incorporated within the sprock-
et assembly. Although simple in princi-
ple, the science is complex. The interac-
tion from the chain rotates the sprocket 
applicator, and when the ports align 
within the sprocket body, the pressure 
within the system overcomes the back 
pressure of the ejector nozzles, result-
ing in lubricant delivered onto the link 
plates of the chain precisely and reliably. 
From then on the science of capillary 
action takes over and results in a lubri-
cated chain that crucially extends chain 
life. The Rotalube is a controlled appli-
cator that withstands excessive wear and 
maintains accurate lubrication, whatev-
er the condition of the chain. Rotalube 
is available as standard in four sizes ½", 
5/8", ¾", and 1"—the modular design ex-
tends the product offering from simplex 
to duplex and triplex. Bespoke solutions 
using Rotalube technology for other 
sizes are available on request.

Interlube has developed a new low-
cost “ACR” pump specifically to operate 
with standard Rotalube applicators. The 
24 V DC “ACR” pump has fully adjust-
able run and dwell settings and is pre-
programmed to open and shut a sole-
noid valve that will allow air to mix with 
the metered oil output from the pump.

The system can be used throughout 
the food, automobile, steel, fiberglass 
and cement industries. Typical appli-
cations that can benefit include food 
processing machines, industrial dryers, 
tissue converting factories, waste paper 
conveyors, truck manufacturing plants, 
escalators and elevators.

Interlube offers full technical advice 
on design and installation for bespoke 
systems. The company recently designed 
and installed two such systems. One is 
an oil lubrication system that feeds six 
Rotalube applicators mounted inside 
an oven, first cleaning the chains with 
a constant air supply before the lubrica-
tion unit delivers a set amount of oil to 
each feed.

The second is a Rotalube for chains 
on a chocolate molding line. The Ro-
talube has an additional row of center 
nozzles that ensure lubricant is applied 
to the roller, thus coating the guides that 
support the chains. This application will 
not only improve the life of the chains; 
it has already shown an 81.5% reduction 
in cleaning time.

For more information:
Interlube Systems Limited
St. Modwen Road
Parkway Industrial estate
Plymouth Devon PL6 8LH
Phone: +(44) 01752 676000
www.interlubesystems.co.uk
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SKF
exTeNDS exPLOReR BeARING 
LINe

SKF has extended the growing family 
of the SKF Explorer performance class 
bearings product line to encompass the 
range of newly upgraded self-aligning 
roller bearings (spherical roller bear-
ings, CARB toroidal roller bearings, 
and spherical roller thrust bearings). 
The bearings also benefit from innova-

tive steel processing technology, offering 
higher performance.

The upgraded steel now used for SKF 
Explorer self-aligning bearings strikes a 
balance between hardness and tough-
ness to significantly improve wear re-
sistance. This enables the bearings to 
run longer, particularly under difficult 
operating conditions. Compared with 
previous versions, the upgraded Ex-
plorer bearings can provide up to twice 
the service life under harsh conditions 
where poor lubrication or high contam-
ination levels exist.

All SKF Explorer bearings fea-
ture optimized internal geometry to 
reduce friction, wear, and heat gen-
eration and withstand heavier axial 
and/or radial loads. The rolling ele-
ments, which are manufactured to 
close tolerances, deliver suitable load 
distribution and run more smoothly 
with less vibration. Enhanced cages 
improve guidance of the rolling el-
ements and maximize the effects of 
the lubricant to help reduce operat-
ing temperatures and extend lubri-
cant life.

Among other features, SKF Explorer 
bearings incorporate an advanced sur-
face finish to reduce friction and en-
hance formation of a hydrodynamic 
film, which promotes effective lubricant 
performance and reduces heat genera-
tion and wear. A unique heat treatment 
process reinforces bearing hardness, 
toughness and dimensional stability.

For more information:
SKF USA, Inc.
890 Forty Foot Road
Lansdale, PA 19446
Phone: (267) 436-6000
www.skfusa.com

Rexnord
LAuNCHeS MOBILe BeARING 
APPLICATION

Rexnord recently launched Bearing 
Mobile Pro, its new iPhone app, to al-
low customers and distributors easier 
and better access to technical data and 
assistance for bearings, anywhere, at any 
time. The user-friendly app, which is 
supported by the Apple iOS platform 
(iPhone, iPad and iPod touch), is suit-
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Ruland
OFFeRS ZeRO BACkLASH JAW 
COuPLINGS

Ruland zero backlash jaw couplings 
for start-and-stop machine vision sys-
tems can be utilized in industries such 
as semiconductor, medical, solar and 
packaging. The damping characteris-
tics of Ruland’s jaw couplings reduce 
settling time and shock loads, making 
them ideal for these environ-
ments.

Jaw couplings are a three-
piece design comprised of two 
aluminum hubs and an elasto-
mer element called the “spi-
der.” Made of an advanced 
polyurethane material, the 
spider provides damping of 
impulse loads that minimizes 
shock to the motor and other 
sensitive equipment. Available 
in three diameters, the spider 
allows the user to tailor the jaw cou-
pling’s performance, such as torsional 
stiffness, misalignment and dampening 
requirements, to their application. For 
added customization, metric and inch 
hubs (set screw, clamp style, keyed, or 
keyless) are interchangeable and can be 
combined into a single coupling.

Ruland jaw couplings feature a curved 
profile which press fits onto the spider. 
assuring zero backlash operation. The 

curved jaw profile concentrates the forc-
es to the center of the spider’s limbs, im-
proving the effectiveness of the elasto-
mer material. Raised contact points on 
the spider limbs help maintain proper 
spacing between the two hubs, assuring 
electrical isolation and full angular mis-
alignment capabilities.

All Ruland products are RoHS- and 
REACH-compliant. Zero backlash jaw 
couplings are part of Ruland’s complete 

product line which includes shaft col-
lars, rigid couplings and motion control 
couplings: beam couplings, bellows cou-
plings, oldham couplings, and disc cou-
plings.

For more information:
Ruland Manufacturing Co., Inc.
6 Hayes Memorial Drive
Marlborough, MA 01752
Phone: (800) 225-4234
www.ruland.com

Carbon,  
alloy &  

stainless 
steel rings  
4–144” oD.

mcinnesrolledrings.com

twiCe as big,
just as fast.

2-3 weeK 
DeliVeries 
with materials in stock.

product news
able for anyone who purchases commer-
cial grade bearings. It offers: technical 
information with more than 17 unique 
data points for Rexnord roller, ball 
and cylindrical bearings, and alternate 
Rexnord brands for similar products 
(Rex to Link-Belt roller bearing and 
Link-Belt to MB ball bearing); abil-
ity to interchange leading competitive 
manufacturer products to the appropri-
ate Rexnord solution; instant answers 
to critical job site questions; ability for 
users to immediately share informa-

tion via email; and direct access to live 
support via email and phone. “The new 
app will provide our customers with 
the convenience of real-time, accessible 
product data in a user-friendly platform, 
thus increasing efficiency on their end,” 
said Aaron Loomer, commercial market 
manager, ball bearings.

For more information:
Rexnord Corporation
4701 W. Greenfield Avenue
Milwaukee, WI 53214
Phone: (414) 643-3000
www.rexnord.com
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Newport
INTRODuCeS AIR BeARING 
STAGeS

Newport Corporation has introduced 
a line of high-performance air bear-
ing stages specifically designed for the 
450 mm semiconductor wafer initiative. 
The new DynamYX Datum 450 and 
450GT are based on Newport’s proven 
DynamYX 300-series wafer processing 
and inspection platforms with more than 
1,000 worldwide installations. They are 
suited to handle the larger travel ranges, 
payloads, and increased throughput re-
quirements of next-generation 450 mm 
tools. The DynamYX Datum 450 and 
450 GT deliver high resolution, dynam-
ic positioning of a wafer chuck or simi-
lar substrate in two orthogonal transla-
tion axes from a single-plane carriage. 
For added flexibility, a vertical Z-axis 
with tip/tilt function and a rotary axis 
for wafer offset correction can be added 
on the carriage beneath the wafer chuck. 
Other options are available for encoder 
and interferometer feedback, if required.

High-efficiency linear motors mini-
mize heat generation and apply drive 
forces through the center of gravity of 
the stage, resulting in superior long-
term repeatability and dynamic perfor-
mance. The maximum velocity reach-
es 1.5 m/sec., with acceleration of 2 G 
(Y axis) and 3 G (X axis). With a rated 
payload of 20 kg, the new 300 Hz natu-
ral frequency stage features high accura-
cy (encoder feedback) at 50 N-m (3 sig-
ma) and high repeatability at 10 N-m (3 
sigma), making it suitable for tasks that 
require a high-performing positioning 
stage for 450 mm wafers.

Newport business development man-
ager Walter Silvesky notes, “The all-
new DynamYX Datum 450 and 450 
GT feature unique performance char-
acteristics that are achieved in part due 
to the highly differentiated and propri-
etary construction using advanced ce-
ramics (SiC) that yield lightweight and 
incredibly rigid stage structures with 
high natural frequencies and excep-
tional thermal stability. This low-pro-
file monolithic stage architecture with 

integrated pressure-vacuum air bear-
ings provides unsurpassed stepping and 
scanning performance.”

For more information:
Newport Corporation
1791 Deere Avenue
Irvine, CA 92606
Phone: (949) 863-3144
www.newport.com

Quality Reducer Service
620 East Avenue  ■  LaGrange, IL 60525

708-354-8080

www.qualityreducer.com

WE  SERVICE  ALL  TYPES  OF  INDUSTRIAL  GEARBOXES

Circle Gear and Machine
www.circlegear.com
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