
CONTURA. Measurement potential
taken to greater heights.
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Making high-end measurement 
a realistic climb.

The experience is familiar to

anyone in manufacturing who is

accountable to take still more

cost out of a process, justify

new enterprise software, or

increase inventory turns. Taking

on those types of challenges 

can feel like you’re climbing

mountains everyday. 

Climbing is difficult work, but it’s how

manufacturers grow, compete and profit at the

next level. Attempting to move from here to a

higher point there, says a business management

educator, causes manufacturers to innovate, use

new tools, solve difficult problems and do things

differently. The return on using those muscles is

even greater, he points out, when a company

knows which mountains it should climb. 

The next mountain of opportunity in

coordinate measurement and inspection is data

density and high-speed scanning. The math and

the method are superior and proven, but they

can look like a steep climb. And that’s

particularly true for small and midsize

manufacturers. 

CONTURA puts high-speed scanning

and high-data density within reach of
small to midsize manufacturers.
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CONTURA, the latest scanning

solution from Zeiss, puts today's

CMM summit within reach of

manufacturers looking for an

affordable, user-friendly system

that can tap the potential of 

high-data density.

That potential, based on advanced math, has

existed for some time. Robust algorithms fueled

by hundred of points are known to deliver results

that are more accurate than inspections based

on only a few points.

Large manufacturers with the resources and

infrastructure to acquire and deploy new

technologies gained access to data density and

scanning solutions early. Today, accurately

evaluating imperfectly formed features—the real

world of production parts—is a demanding job

for every manufacturer. 

Part complexity and customer accuracy

demands are increasing continually on plant

floors across all industries. When benchmarking

coordinate measurement strategies, high data

density and high-speed scanning are today’s best

practices. 
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CONTURA sets new standards
for value and performance.

CONTURA enables small and

midsize manufacturers to trade

seemingly “good enough,” low

data density methods for best-in-

class, high density technology. 

Carl Zeiss developed CNC scanning in the

mid-1970s, and followed that with high-speed

scanning in 1989. In 1994, Zeiss transferred

“reference-class” measurement performance to

the PRISMO VAST, a shop floor CMM that is the

worldwide standard for high-speed scanning

CMMs integrated with production. Today, more

than 1000 PRISMO VAST scanning units are used

in shops around the world. ECLIPSE, the best-

selling Zeiss CMM, is a product of our

commitment to make Zeiss accuracy available in

a compact, cost-effective touch-trigger CMM.

CONTURA offers a new generation of

scanning built on these two traditions. It is a

breakthrough combination of industry-leading

ECLIPSE value and PRISMO performance in a

single system. CONTURA sets new standards for

value and performance that small and midsize

manufacturers should expect from their CMM

investment. 

The automatic probe change system

adds flexibility, ease and

confidence. The large diameter of
the adapter plate offers optimum

repeatability even with long and

complex styli extensions.

PRISMO VAST

ECLIPSE
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An integrated probe changer

ensures high repeatability and

limits probe re-calibration.

A new 32-bit ISC (Intelligent Scanning

Controller) was developed by Zeiss
specifically for scanning. Integrated into

the CMM base, it minimizes the

CMM’s footprint and it is protected.

Ceramic guideway technology offers

stiffness and stability against temperature

changes, moisture and other contaminants.

Wrap around air bearing construction on all

three guideways provide rigidity and stability
at maximum speed and acceleration.

Dual graduated-control

joysticks offer more precise

control of 3-axis movement.

The VAST XT is a proven sensor with

technology from the PRISMO VAST—

built for true continuous-contact scanning.

Variable Speed Control changes or

pauses CNC program measuring speed

as an aid during program verification.



Scanning. Getting better data.

In scanning, the probe system

captures a sequence of 

closely adjacent points by

following a contour in a single,

uninterrupted measuring

process. By covering the

workpiece surface as completely

as possible, the actual shape of

the part can be precisely

measured.

Fast coordinate measuring machines with

conventional single-point probing operate

according to the “woodpecker“ principle: each

point is picked up as the probe repeatedly bumps

into the part. A relatively small number of

measuring points is obtained with reduced

accuracy within an acceptable period of time.

This means that you are running the risk,

particularly in form measurement, of attaining

results which differ from the true value. 
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Such a discrepancy is unacceptable for

companies that have adopted the Total Quality

Management principle. Special form testers or

dedicated gages and fixtures can help you

eliminate these differences. But these cost time,

money, space and they are limited in their

flexibility to perform other tasks. 

Plus, identifying the form of a feature is vital

to knowing the true size, location and

orientation. No matter what types of feature

controls you are confronted with, high data

density scanning is your avenue to finding the

true value.

Measurements become more reliable and

stable, yet throughput times become shorter—

helping you avoid expensive idle times. This

improves process feedback which reduces scrap.

Scanning helps identify problems before they

cause costly shutdowns of the assembly area or

product failures, and lower costs at the same

time. 

Finding the true value—reduction of measuring

uncertainty through high point density

typical range for single
point probing

typical range for scanning

several hundred
Number of points measured

In form inspection more than anywhere
else, the desired results can only be

obtained with high point densities.

10 several thousand



Least squares best fit circle
computed from 4 discrete points

Maximum inscribed circle
determined from scanning data

Real contour

Discrete point 

(4-point measurement)

Different mid-point coordinates for

maximum inscribed circle and least
squares best fit circle
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High point density for high data

quality.

In the simple example of a internal diameter,

it is possible to get significantly different results

for size and location based on the data density

and the applied mathematics. Studies have

shown differences in both size and location

when comparing the results of high data density

and the maximum inscribed circle, and the

conventional low data density least squares best

fit circle. 

It is better to base all calculation methods on

a high number of data points to maximize your

ability to find the true value for a given feature.

The variance illustrated below exists for all

features and for all applications.

Particularly in process control, it is the

knowledge of the functional true values which

permit the best possible component mating. In

order to control your process to achieve optimal

conditions, you need the information that best

represents the functional state of each and every

feature attribute.



VAST technology: active

Conventional systems: passive
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VAST XT. An active approach
to scanning.

CONTURA was built to scan. 

The Zeiss standard for high-

speed scanning—right down to 

a new version of the pioneering

VAST probe head—has been

preserved. 

The large scanning range
minimizes repositioning of the

main axis, increasing accuracy,

and scanning speed.

The limited scanning range leads

to frequent repositioning of the
main axis, reducing scanning

speed and accuracy.

Zeiss pioneered integrated scanning systems

specifically to apply the power of high data

density, while other CMM manufacturers treat

scanning as an add-on to existing hardware.

ACTIVE scanning systems

provide reliable measurement.

Carl Zeiss had good reasons for developing

its own probe systems. Our active scanning

systems are constantly monitoring their own

probe head deflection. The consistently low

measuring force is generated, controlled and

applied inductively by “electronic springs.” In

roundness measurement, the low measuring

force is generated in each point with a constant

value perpendicular to the workpiece surface.

Dynamic influences on the result, inevitable in

conventional systems, are completely eliminated

with VAST XT.

The large scanning control range permits fast

data acquisition true to contour and free from

lag errors. VAST XT operates with superb speed

and stability and with maximum precision.

stable low
measuring force

main axes

large
range of 

control

continuously changing high measuring force

low range
of control



VAST XT

max.
100 mm

max. 50g

max. 300 g

max.
300 mm
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With VAST XT,
you can use

heavy stylus

configurations
and measure the

smallest features. 

Flexible measuring techniques

stand up to all measuring tasks.

VAST XT and powerful Zeiss software will

handle virtually any measuring task:

• Classical applications such as distances

• Form inspection of standard geometries on

prismatic workpieces

• Scanning of curves, free-form surfaces

on the basis of nominal data

• Digitization of free-form surfaces, reverse 

engineering

• Self-centered scanning of grooves, edges,

threaded bores.

VAST XT permits flexible use of

complex stylus configurations.

1. Heavy stylus weight

With VAST XT, heavy stylus weights can be

mounted. Even one-sided stylus loads present no

problem. The system performs an automatic

weight balance. VAST XT can carry loads of up to

300 g (10 oz.) including the adapter plate.

2. Long stylus extensions

Stylus extensions up to 300 mm (11.8 in.) in

any direction allow you to probe deep bores.

Other systems limit you to approximately 

100 mm (3.9 in.), making it difficult to reach very

deep measuring points.

3. Extremely small stylus tip diameters

A more frequent application than expected.

With VAST XT, you can scan even minute

elements  such as tiny bores on medical implants

or instruments, because you can use a tip

diameter as small as 0.5 mm (0.02 in.). Unlike

articulating passive scanning probes, VAST XT

offers the use of multiple styli in a single probe

combination.

Mechanical springs are

deflected, resulting in
varying measuring

forces. The inherent

stylus bending cannot be
easily compensated.

VAST XT technology: active Conventional systems: passive

Probing deflection

Stylus bend

FMeasuring force 
produced electronically

Measuring force direction
with standardized 
vector force

“Electronic springs” apply
a constant measuring force

to surfaces. The resulting

stylus bending is small and
constant and is easily

compensated.
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CONTURA and VAST XT. 
Reliable results—easy to interpret.

The VAST XT expert system

reduces programming time by as

much as 30%.

A software-based “expert system” computes

the optimum scanning speed, the optimum

number of measurement points, optimum

filtering, etc. on the basis of only a few

parameters such as diameter and tolerance. This

saves measuring time and helps you to work

intelligently by making our experience available

to you through our software.

A time comparison has shown that

programming times for prismatic workpieces

using VAST are about 30% less than with

conventional scanning systems.

Easy operation of all functions.

The operator is guided through the process

of programming scanning paths by interactive

user menus with a graphics interface and

defaults. Input is reduced to a minimum. The

effort required to program in the scanning mode

is just as easy as programming conventional

touch trigger programs.
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Features of selected workpiece characteristics
can be highlighted for reference.

The VAST expert system reduces

training requirements.

Almost immediately, operators will be in a

position to perform measurements and create

CNC programs. Very little training is required,

which will save you money and shorten startup

time.

With solutions from Carl Zeiss you

are always at the leading edge of

technology.

Carl Zeiss measuring software packages are

capable of handling every inspection situation—

from basic measurement of prismatic workpieces

to complex free-form surfaces.

Callouts display bore
measurement results.

Integration of CAD data.

Process-controlled production is subject to

many factors. With Zeiss software and CAD data,

you can use the same model in design,

production and quality assurance. As a reverse

engineering tool, your scanned part data can be

exported to your CAD system. Using uniform

data ensures absolute precision.
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Zeiss—The Scanning People

A four-hour inspection using a touch-trigger system
became an 11-minute routine when an aerospace

manufacturer switched to high-speed scanning—

“Although we’ve benefited greatly from scanning
already, we’ve just begun to grasp its full potential. As

we learn to utilize more of its capabilities, we’re

optimistic that our inspection process will continue to
improve.”

A contract manufacturer gets more flexibility and
speed—“We worked with a molding company that was

retooling in an attempt to produce a rounder bushing.

With our previous equipment, we probed only 36 points
on the diameter of the circle. By moving to scanning,

we multiplied the number of points tenfold and gave

the customer a more accurate indication of part form
in a quarter of the time.”

90% of a small manufacturer’s new inspections are
ones  it could not have handled previously—“Scanning

has elevated our inspection processes to match the

machine tool capacity that customers require. A lot of
new business has come through the door since we

upgraded. And the majority of those contracts are

CMM-qualified prior to winning the business. If we
pass the inspection test, the business is ours.”


