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By Jim Vosmik
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Looking for an affordable, rapid
Setup alternative to the traditional
Jear grinding process?

Drake’s new 63:6°

hias the flexibility to handle-a
~Vdriety of geinding roles.

ometimes a new machine is just destined to hap-
pen. Markets evolve, new technologies emerge,
and an experienced machine tool builder seizes
the opportunity. The result: the right machine, at
the right time, at the right price.

Drake Manufacturing, which is located in Warren,
Ohio, is putting the finishing touches on a highly pro-
ductive 6-axis gear grinder that will be grinding quality
o parts after just 15-minutes of setup. The best part is—

= like Drake’s other gear and thread manufacturing

—= ‘ machines—it's priced to provide high return on invest-
= ' s ment for the job shop owner as well as the large, auto-
= motive supplier.

1 J Drake is best known for its line of CNC gear hobbers,
thread and worm grinders, rack mills, and bore grinders.
- The GS:G*is a machine that blends the best of Drake’s

specialty grinding and gear making expertise.

As the basis of competition in the power transmission
and speed reducer markets increasingly shifts toward
quiet operation and efficiency, more and more manufac-
turers are calling for precision ground gears. The Drake
3D model of Drake GS:G? Gear Grinder GS:G? enables manufacturers to source near net.-shaped
or hobbed gears from low-cost suppliers and still control
the final product quality. “This is a high value-added
grinder, that with minimal capital outlay, can help our
customers remain globally competitive for years to
come,” according to Stig Mowatt-Larssen, Drake’s man-
ager of research and development.
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A Flexible Grinder

The GS:G? has the flexibility and capability
to handle a variety of grinding roles: job
shop work, manufacturing cell environ-
ments, high volume grinding, even proto-
type work. Fast changeovers with menu driv-
en setup screens—no more change gears or
dressing thread wheels—make it easy to
switch from job to job.

Ideal customers for the Drake GS:G? are
manufacturers and suppliers of industrial,
off-highway and heavy equipment power
transmissions, speed reducers, and gearbox-
es. Actually, anyone who is producing gears
and has wanted ground gears but thought an
affordable gear grinder was unobtainable is a
potential customer. Drake Manufacturing
Services made CNC thread grinders afford-
able 20 years ago and is now working to do
the same in gear grinding. “We want to take
the mystery out of gear grinding and make
that technology widely available and less
intimidating,” says Michael Hughes, systems
engineer at Drake.

Quick Ghangeovers

The key to this grinder’s productivity is fast
setups. A new part can be running in 15-
minutes or less. Wheel changes require an
additional 15-minutes of setup. There are
no change gears to install or complicated
wheel dressing routines. All the operator
does is install the proper tooling, enter the
new part’s form, dress, and grind parame-
ters into the menu driven control and go—
that's all it takes to start up a new job. Gear
job shops will appreciate the rapid
changeovers from one form to another. One
job shop evaluating the new grinder is ana-
lyzing the possibility of eliminating its
stock of special hobs.

Those medium volume manufacturers that
operate in lean, make-to-order manufactur-
ing cell environments with families of gears
to manufacture will love this machine. The
G? will make it economic for them to pro-
vide their customers with assemblies that
are quiet and have the efficiency that ground
gears can provide in gearboxes, transmis-
sions, and reducers.

GearSmart™ Programming

Drake makes all of its machine tools very
easy for the customer to operate. “Our cus-
tomers do not want machine tools, they
want quality parts out their door,” says John
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ypical Menu Entries - Drake GearSmart™ Program

NUMBER OF TEETH 000 DIAMETRICAL PTICH 00

MODULE 00
FACE WIDTH 0.0000 HELICAL ANGLE 00.000
BLANK O0.D 0.0000 SIZE COMP 0.00000
TOTAL DEPTH 0.0000 TAPER COMP

WHEEL DIA. 00.00 FIN STOCK 0.0000
RUF PASSES 00 FIN PASSES 00
RUF WHEEL SFM 00000 FIN WHELL SFM 00000
RUF WORK SFM 000 FIN WORK SFM 00

DRESS COUNT 00 DRESS WHEEL SEM 0000
DRESS AMOUNT 0.0000 DRESS FEED IMP 00

igured for menu-dri peration. Operator nee
only to enter specific part paramet mart program does the

Drake, the company’s CEO. “Our menus give an operator the tools needed
to make good parts. Manufacturers want their people making parts—not
fighting some arcane machine control language,” he adds. Drake machines
provide menu entries for the machine operator to define the part, tooth
form, and dress and grind process. This GearSmart™ programming guaran-
tees “good parts out your door from day one.”



All Drake machines are designed and programmed for the customer’s specif-
ic manufacturing environment. Dressing forms, grind paths, spindle and work
RPM are all pre-calculated and stored in the control’s memory. “In developing
the menu entries, our systems engineers use the customer’s terminology. Drake
makes it easy for the operators to enter the needed parameters into the CNC—
right off their setup sheet or part print. Skilled machinists are hard to find.

The machine has to be simple to set up
and operate,” says Rick Sanders, manager
of systems engineering at Drake.

To setup and run a given part, the opera-
tor is only required to enter specific part
and process information (number of
teeth, face width, blank O.D., diametrical
pitch, etc.) for the part, prompted by
menu-driven screens.

The GearSmart™ grinding and dressing
menu provides entries for infinitely vari-
able wheel speeds and feeds, for rough and
finish grinding, and for full control of
wheel dressing and truing. With the Drake
Smart Spindle™ option, through acoustical
emissions monitoring, expensive
superabrasive wheels can be precisely trued
and dressed at the micron level. Effects of
thermal movement do not result in wasted
abrasives or poorly conditioned wheels.
Additional menu entries are available to
suit specific customer applications.

No programming knowledge is required
on the shop floor. GearSmart™ program-
ming lets shops hire machine operators
instead of seeking increasingly hard-to-find
journeymen machinists.

Dual Wheel Gapability

On the GS:G?, the first wheel can be used
for quick removal of preformed rough
stock or even to grind from a solid blank.
A robust spindle and 20 hp Fanuc spindle
motor allows heavy roughing cuts. The sec-
ond wheel would then be used for final
tooth profile grinding and surface finish.
This two-in-one productive capability
reduces the need to carry an expensive
hobbing tool inventory, and can eliminate
special hobs entirely.

Technology Highlights

Drake equips the GS:G? with the latest
Fanuc CNC controls and servos, giving it
world-class positioning and grinding accu-
racy. The cast polymer base, wheel head,
work table and work slide components
provide a very stiff grinding platform to
take advantage of today’s state of the art
superabrasive grinding wheels. The
machine will easily produce gears that
exceed AGMA 12 specs, productively and
cost effectively, from 1" to 12" diameter.

Gast Polymer Base

Grinding accuracy begins with a machine’s
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base components. The G? uses a min-
eral filled cast polymer base to damp-
en vibration and minimize thermal
conductivity. The polymer base mate-
rial provides machine stability that
results in better grinding accuracy.

A Fanuc heavy-duty, enclosed synchro-
nous torque motor that provides for
very smooth rotation and backlash
free position holding drives the work-
table (C-axis). When combined with
eight million-count encoder feedback,
the torque motor C-axis provides
tooth-to-tooth index positioning reso-
lution of less than .2 arc seconds
(.000,045°). In this direct drive sys-
tem, there is no coupling sloppiness,
backlash or windup that can introduce
positioning errors. Profile grinding of
spur gears with exact tooth-to-tooth
index is achievable with this technolo-
gy. Of course, helical gears—up to 45°
helix angle—are no problem, either.

ake, CEO, Drake Manufac

SPIRAL BEVEL GEARS

Due to customer demands, we have expanded our
ability and added

to our capabilities. Our capacities are constantly

expanding, so please forward your specific requirements

for a prompt, competitive quotation.

.25" to 33" Diameter
32 DP to 2 DP
.5 Module to 12 Module

.25" to 36" Diameter
32 DP to 1.5 DP
.5 Module to 16 Module

Manufacturing ALL TYPES of custom gears:

Spiral Bevels, Straight Bevels, Spurs, Helicals,
Worm and Worm Gears, Herringbones, Racks,
Splines, Internal Gears, Sprockets, Ratchets

Tooth Cutting, Grinding & Shaving services available.

Please fax your inquiries
to Dennis Garthus at
708-652-1100

Quality Custom
Gearing Since 1951

CIRCLE GEAR and MACHINE

1501 South 55th Ct. * Cicero, IL 60804  Ph: 708-652-1000 * Fax: 708-652-1100 * circlegear.com

CNC CURVIC/CLUTCH
GRINDER

SPECIALIZING IN GLEASON - 19 CONVERSIONS TO CNC
DIAMOND ROLL DRESSING « REDUCE YOUR SETUP TIMES, NO INDEX PLATES
EASY MENU PROGRAMMING e FULLY ENCLOSED MACHINE

MACHINE TOOL RETROFITS | NEW AND USED EQUIPMENT
CNC Machinery Sales, Inc.

2430 EAST MONROE, PHOENIX, AZ 85034
PHONE 602/244-1507 o FAX 602/244-1567
WWW.CNCMACH.COM ¢ SALES@CNCMACH.COM
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SCAERAMING FOR RCCURRCY

T0UR @

Across the country, FRRO Iis showing
manufacturing facilities the immediate and
lasting positive impact the FRRD Gage can have
on productivity and profitability - especially
compared to the hand-held measurement devices
widely used today. Join us as we present our
“Screaming For Accuracy Tour ‘04" In a city near
you.

RAttendees on the tour will receive Gage-themed
concert t-shirts, demo COs, a chance to win
$100 TicketMaster credit for the concert of their
choosing, and the chance to win a 30-day free
trial of the Gage with 20% off the purchase
price when you buy. Local classic rock radio
stations will hold live remote broadcasts of
some events, and attendees can bring actual
parts — currently measured with hand tools from
their facilities — to measure with the Gage, then
e-mall the reports,

For tour destinations and further detalls, log
on to www.faro.com/gs

800.736.0234
www.faro.com/gs




Accurate C-axis spindle positioning, combined with
Drake’s SmartSpindle™ acoustical emissions monitoring fea-
ture, allows fully automated gear tooth location and stock
division for finding precut parts without operator interven-
tion or dogging.

SmartSpindle™ is Drake’s acoustic emission technology
that detects the sound of the grinding wheel touching the
part to an accuracy of one micron. The wheel touches one
side of the gear tooth then the other, and centers itself
before grinding an equal amount of stock from both sides.
Touch dressing and automatic wheel balancing is also
included on all Drake grinders equipped with the
SmartSpindle™ feature.

The linear axes move on preloaded recirculating roller linear
ways for high stiffness, long life, and ease of repair. Precision
ground preloaded ball screws provide accurate positioning.
The latest Fanuc AC servomotors with high-count encoders
and .000,004" resolution linear scale feedback drive the con-
touring axes. While using the best available components is
an absolute necessity, Drake’s ISO9000:2000 registered qual-
ity system assures that all components are installed and
aligned such that the dynamic accuracy of its machines are
second to none on delivery day as well as after years of mul-
tiple shift operations.

The GS:G” is equipped with Drake’s SmartForm™ 2-axis CNC
contour diamond roll dresser that utilizes 115 mm diameter
rolls for wheel profiling and conditioning.

Wheel forms are generated by simultaneous CNC contouring
of X and W-axes or by plunging with the X-axis when using a pro-
file (form) roll. A precision diamond roll is used to create the
exact gear tooth profile on the abrasive wheel, using a continuous
path movement and holding tolerances in the tens of mil-
lionths through-
out the life of
the wheel. Auto-
matic dressing
assures that the
wheel is properly
shaped and sharp-
ened at all times.
Frequency of
dressing depends
on such factors as
the surface finish
needed, wheel
type and stock
removal rate.

Dressing soft-
ware allows for

The G3:6* has the ability to handle
everything from job shop work,

to manufacturing cell environments,
to high-volume grinding

and even prototype work.

AGMA Q13 - Spur and Helical
Crowning & Modified Profiles
10 to 500 pcs, appx. 1 week

C CNC Gear Grinding
CNC OD & ID Grinding
Thread Grinding

3721 E Miraloma Ave. Anaheim, CA 92806

ph (B00)773-4327 fax (714)792
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lonBond LLC offers gear makers engineered
services for high-valuwe consumable cutting tools.
Following in our long tradition of providing
innovative services, many of our ceniers offer a
package of services thal include recoating,
resharpening and lool management. We coat all
makes & brands of hobs, shapers and broaches.

Beginning with lonBond's HP-TiN and now
including our family of MaximizeR™ Aluminum
Titanium Nitride coatings, we have the coating
that's correct for your combination of machinery,
material and gear geometry

Call lonBond today. We are your One-Source-Solution for coating and recoating needs.

lonBond LLC

Corporate Headquarters

1598 East Lincoln - Madison Heights, MI 48071
248-398-9100
Contact: r.horsfall@us.ionbond.com

Visit us at INTS
Booth #E-2771

gearsolutionsonline.com



involute profile modifications for proto-
types or custom gear teeth. Both left and
right tooth flanks can be modified inde-

i - pendently. Drake has applied the experi-
e : ence it has developed in over twenty years
of CNC contour dressing on its worm
and thread grinders to the dresser of the
G’. “We know how to CNC contour dress
a complex form in a grinding wheel over
and over again,” says Hughes.

Drake had expected to show off the
machine at IMTS, but—not surprisingly—
the machine has been sold. However, the
_— company will have a video presentation
' - on the GS:G? at its booth (B-7407).

@ = What Will be at IMTS?

E What visitors will see at Drake’s booth is

its new Linear Motor Thread Grinder.

% This grinder, built on a cast polymer base,
will be equipped with a host of Drake’s
advanced machine design, productivity
options and grinding technologies. The
linear motors eliminate ballscrews,

- - ) couplings, backlash, and other sources
New Drake Linear Motor Thread Grinder will debut at IMTS of reduced accuracy, lead error, and

i | OIS
! Gear Shaper Cutters
{ - Broaching Tools...

Because our company works closely with
several wellestablished gear tool manufacturers,
we can offer very competitive prices on
stock tools, as well as any special cutters.

Modern Gearing Specializes in the sale of
Gear Cutting Tools & other Gear-Related Products

Contact us today for a prompt price quote
on any special orders, materials and coatings |

you may require.
\ - gl

o
. ¢
-

Modern Gearing

Poniente 128 # 389 « Col. Nueva Vallejo « 07750 — México City
Phone: 011 (525) 55587-8266 * 011 (525) Fax: 5368-3432
eirsa@prodigy.net.mx

Toll Free
Tel: 1-888-595-9897 / Fax: 1-888-595-9860
www.moderngearing.com
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ABOUT THE AUTHOR:

Jim Vosmik is president of Drake Manufacturing. He can be reached at
(330) 847-7291. Visit the company’s Web site at [www.drakemfg.com].

drunkenness. On the positive side, linear motor drives provide for rapid
acceleration and motion needed for thread relieving, crowning, and
other profiling moves.

Drake wants customers to be able to grind a wide range of threaded,
slotted, or otherwise grooved parts on one machine. The machine will be
able to grind threads, splines, key slots, rings, and other forms in one
setup using the latest superabrasives with confidence.

“We want to show manufacturers globally what intelligent machine
design, coupled with a scientific approach to grinding can do to reduce
setup times, improve part quality, and maximize productivity, “ says John
Drake. “Of course, as a Drake grinder, it will be delivered fully pro-
grammed and ready to put customer parts out the door from day one.”

Drake goes on to say that “The new thread grinder will be of great inter-
est to customers producing steering components, multi-start worms, fast
lead ball screws, taps, feed and bone screws, gear boxes, transmissions

and speed reducers.” 3

Jim Vosmik, President, Drake Manufacturing

Call us NOW for your needs!

WE SPECIALIZE IN
Barber-Colman Gear Cutting
& Hob Sharpening Equipment
Used, Reconditioned or Rebuilt

New and Used Parts for Sundstrand
Lathes ¢ Mills « Omnimills
Fellows #6 & #7 Parts ¢ Barber-Colman

OEM
Atlantic Van Norman Mills ¢ Atlantic Jig Borer

T
-

oY

A r

Ab an %

ol

Hob & Shaper Cutter Reshdrpening Service

We Service Barber-Colman Hobbing
& Hob Sharpening Machinery, Sunstrand Mills,
Lathes and Omnimills
Atlantic Van Norman & Atlantic Jig Borer

Repair Parts, Inc.
2415 Kishwaukee St. » Rockford, IL 61104

rpi@repair-parts-inc.com ¢ www.repair-parts-inc.com
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 Custom Cut Gears to AGMA Class 12
— Complete Line of CNC Gear Manufacturing
Equipment
— Hobbed or Shaped Gears
- Shaved Gears
o Straight and Spiral Bevel Gear Manufacturing
 Custom and Standard Sprocket Manufacturing
 Splined Shaft Manufacturing
© Turning, Milling, Drilling, Honing & Broaching
Equipment
e In House Grinding, Heat Treat & Welding
© CNC "M & M" Gear analyzer
—AGMA, JIS & DIN Capabilities
— Spiral Bevel Gear Cutting Process Development
Software

Our modern manufacturing facility is equipped to
process a wide variety of medium & fine pitch gear
& sprocket products. Our reputation and our ability
to provide superior guality, cost effective pricing
& on-time delivery gives us a significant advantage

. over the competition.

Royal Road - P.0. Box 880 ¢ Keokuk, lowa 52632  www.stlouisgear.com
Toll Free: 800 / 437-0514  Phone: 319 / 524-5042 * Fax: 319 / 524-1959




