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By Peter Grimsley

Ever have a gear that you wanted to inspect, but didn’t have drawing data to define the part?
M&MdPrecision Systems has developed a program for measuring gears with unknown parame-
ters, otherwise known as an “unknown gear.” It allows for the input of partial parameters or
for a complete inspection, including counting the teeth and determining the outside diameter
for gears whose parameters are unknown. While this is old news to certain M&M users who've
been with us for the past 10 years, what's new is that this program has now been incorporated

into the gear program as an optional feature.
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INDUSTRIAL
CLUTGHES

Model HG Glutch

The Model HC s an oil-immersed dutch designed for
end-shaft, or through shaft mounting configuration.
The compact size of the HC makes these units ideal for
incorporation within a gear housing. Multiple speed
transmissions use a variety of these units fo affect
fixed mesh speed changes. The Model HC may be used
as a stand-alone device for disconnects service,

or conveyor /mill soft starts.

FEATURES INGLUDE:
* Pneumatic or hydraulic actuation
* Clutch torque capacities range from
55,000 to 1,275,000 pound-inches

2800 Fisher Road ® Wichita Falls, TX 76302 515 Frederick St. ® Waukesha, WI 53187
1-800-964-3262 866-547-3357
www.wichitaclutch.com www.inddutch.com
wichita.info@wichitaclutch.com info@indclutch.com
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- Gear input screen showing unknown part

Using the M&M gear program as its base has several
inherent advantages. For the Microtop and 3500 series
machines, it allows a wide variety of one-D tip sizes to be
used. This means that finer-pitch gears can also be measured
and their parameters determined. For Sigma machine users,
it allows all the functionality the gear program has to offer
for 3-D probe utilities. This allows for various tip sizes,
quick tip changeover, and calibration routines to be used in
measuring the unknown gear. All of this adds up to addi-
tional capability and flexibility above and beyond the
original program.

This program is available for purchase, and it will include
a gear program update as well. However, it is limited to the
latest PC version machines and is not compatible with older
HP systems. You may wish to speak with one of our applica-
tion engineers to determine what hardware upgrades you
may require.

Where the unknown gear option has been installed, access
is simple. In the part parameter screen, simply toggle from
standard part to special part.

By simply inputting a question mark at the prompt for a
special part, you will be transferred to the unknown gear
program. This opens up the screen inputs for special gear
parameters shown on the next page. There you will find
options for setting up your inspection (see figure 2). As
most of the gears run in this application are used, worn,
or mounted in an assembly, flexibility is required in the
test setup to allow for circumstances such as damaged
teeth or top-and bottom-face interference. The options in
the program that assist for these conditions are listed in
the sidebar on page 20.

In full automatic mode, the program measures the num-
ber of teeth and the outside diameter of the unknown gear.
It then uses this information to determine the diametral
pitch and a location for entering between the teeth. It then
touches on the tooth face and determines the helix angle
of the lead, if any, and the form diameter of the profile.
The machine shows the lead and profile traces and allows
cutoff points to be set to establish the area that will be
used for parameter determination. This is important, as it
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allows the user to remove
modified areas such as
tip relief and tooth
chamfer. Once the cutoff
points are set, the pro-
gram calculates only
within the selected area.
Once this information
is known and the cutoff
locations are set, the
selected number of
teeth are inspected. The
program then uses this
information to establish
the final values of
diametral pitch (module)
and helix angle. The
result is then presented
in the output format
seen in figure three. The
output of unknown gear
represents the measured
values of the gear tooth,
or teeth, depending on
the test selection within
the uncertainty of the
measuring instrument,
and including all errors
in the gear itself. This is
an important concept
because pressure angles,
helix angles, and other
design features are given
at measured values, not
design values. For exam-

The M&M
"unknown gear"
software program
is intended to
be an investiga-
tive tool for
your gear
inspection
arsenal, allowing
you to stay on
top in the ever-
tougher gear
manufacturing
industry.

ple, the pressure angle measure in figure three is 21.11
degrees. This is probably a standard 20-degree pressure
angle with manufacturing errors. The software allows
values of diametral pitch and pressure angle to be varied,
while the program maintains a constant base circle diameter.
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4 Worry-Free,

FErr—

. Affordable
Gear S alutigns

There are many things to consider when placing an order
with a gear manufacturer, such as trust, confidence and level
of integrity. Money is also a primary concern in these down
economic times, but so is getting a reliable product, on-time
that fits YOUR particular gear needs.

Being late due to lost time on the production line or receiving
a poor quality product will NEVER happen with Carnes-Miller
Gear, guaranteed! For over 30 years, we have maintained a
strict quality control process from reviewing specs, to delivering
a final flawless product... all at a competitive price with no
surprises, no hidden costs.

We make it easy for our customers to buy from us. We want
each of our new or existing customers to have a positive,
risk-free experience, with every single order they place. No
job is taken for granted. We appreciate your business and in
return take care of your budget and project concerns by
offering an affordable, worry-free package solution.

Give us the chance to earn your business by letting us quote
on your next order. We will work together to get a "do-able"
solution and cost package that works for YOU. At
Carnes-Miller Gear, we assure you that we will handle your
account and your projects, with professionalism and accuracy.

Let us be a part of your solution. Call us to discuss your gear needs.
Call us at: 1-800-273-6814

Carnes-Miller Gear...The Gear People®
WWw.cmgear.com

)
L

362 Browns Hill Road * P.O.Box 268 * Locust, NC 28097
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a Fig. 2—Test selection features of unknown gear

CONTROLS FOR INSPECTION SOFTWARE

F1—Number of teeth to test selectable from one to all teeth

F2—Flank to inspect; right, left, or both

F3—Enter manually, or allow the program to find number of teeth and OD

F4—Enter root diameter manually, or allow the program to determine from measurement
F5—Is the part a gear or involute spline?

F6—Specify whether the top and bottom of the tooth has any interference to prevent measurement

.r. -f

A

SERVIGE & VERSATILITY & REPAIR QUALITY CONTROL

Our complete machining and gear cutting Our repair and rebuild department Focused on Quality and a commitment to
capabilities provide for effective processing will perform a complete inspection 100% customer satisfaction, C-B Gear has
and quality control, as well as reduced and issue a report accompanied by designed a Quality System within the
lead times. Our capabilities include (but a recommendation and quotation. guidelines of 1ISO 9000

are not limited to):

MACHINING/TURNING/GRANE

HOBBINE [SPUR, SINGLE & DOUBLE HELICAL] E_B Eear a. Macnine Inl:
’ | |

HERRINGBONE - WORMS & WORM GEARS
INTERNAL GEARS - STRAIGHT BEVEL GEARS 4232 MOONEY ROAD + HOUSTON, TX 77093
INTERNAL & EXTERNAL SPLINES 1-800-428-6028  281-449-0777  FAX 281-590-9127
EMAIL US AT SALES@CBGEAR.COM
SPROCKETS [ROLLER & SILENT GHAIN) OR VISIT OUR WEBSITE AT WWW.CBGEAR.COM
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FIND TOPA
BOTTOM CONTINUE

- Fig. 3—Output of unknown gear
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This allows you analyze
the part using standard
values of pitch and pressure
angle and to separate the
errors in the part from its
original design. It is also
important to remember
that the part may be metric.
Other measurements such

ThiS program as face width and outside

diameter may provide

is invaluable clues to whether the part
for determining is by inch, or metric if

they are exact metric

the aCtllal values. As in the gear
aftermarket program, you can toggle

between metric and inch

manufacture o aiso look at parts in
and Competitive terms of module.

Sometimes an oddball

analysis, and diameal pitch value is
for recreating actually a metric part with
a standard module.
replacement

Involute splines can also

gears for Older be determined with the

same method described

madllnery, whose above. Inputting standard
maHUfaCturer DP and pressure angles—
30 degrees, for example—
may be allows spline design intent
out of business. t©besepasated from
manufacturing errors.

Whenever possible, selecting a four-tooth average is also a
good way to minimize single-tooth errors and to get a better
overall interpretation of the design intent. In worst-case
scenarios, a partial tooth can be used to determine the gears’
parameters, if that's all that is available. Fully automatic
inspection is not possible with partial gear teeth, but by using
the test select options, a suitable setup can be accomplished
and the data acquired.

As you can see, this program is invaluable for determining
the actual aftermarket manufacture and competitive analysis,
and for recreating replacement gears for older machinery,
whose manufacturer may be out of business. The program is
intended to be an investigative tool for your gear inspection
arsenal, allowing you to stay on top in the ever-tougher gear
manufacturing industry.

ABOUT THE AUTHOR:

Peter Grimsley is manager of applications
engineering with the M&M Precision Systems
Corporation. He can be contacted at

(937) 859-8273 ext. 8973, or via e-mail at
grimsleyp@mmprecision.com. Also please
visit the company’s Web site at
[www.mmprecision.com].
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Precision Made - Cost Effective
One Statement... Two Objectives
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Dragon Precision Tools Co., LTD.

REPRESENTED EXCLUSIVELY
IN THE USA BY:

GREG ALLEN

COMPANY

GEAR TOOLS THAT GENERATE PROFIT

PHONE: 440.331.0038 Fax: 440.331.0516
21135 LORAIN ROAD
FAIRVIEW PARK, OHIO 44126

WWW.GALLENCO.COM
WWW.DRAGON.CO.KR
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