Optical Testing
and Measuring
Instruments
for Industry

http://swisstek.com

205
SwissTek

Urs A. Reinhardt
General Manager

Surveying Instruments
Optical Tooling Theodolites
Repaired-Serviced
Bought-Sold-Traded

" I\Kllirgular
AN sen

Swisstek Inc.

10 Balsam Drive
Brewster NY 10509
Voice/Fax: 845 278-2335
email: urs@swisstek.com
cc: urs@AutoLevel.com



YESTERDAY . ..
TODAY ...
TOMORROW. ..

Jakob Kern, the founder of our company received his ’

education inthe local schools of Aarau, Switzerland. In
1802 he began his journeyman’s years, working and
traveling to acquire in-depth knowledge of geodetic-
and astronomic instruments, working with leading
European manufacturers of precision instruments. He
alsa spent much time with a leading physicist by the
name of Fraunhofer, a pioneer in optics-design.

Jakob Kern returned to Aarau in 1819, a master in his
field. The same year he opened his own mechanical
workshop which soon expanded to include all types of
physical instruments. In 1824 he received his first re-
quest to build a Theodolite. The growing reputation
which he earned in his field was confirmed by Dufour
when ordering a Kern-built theodolite for Switzer-
land’s first trigonometrie survey. Mr. Dufour later be-
came commander in chief of the Swiss army.

Soon, Kern’s clientele reached beyond Swiss borders.
The advent of railroad building increased the demand
for his surveying-instruments and his workforce had
grown to 42 when he decided to build his own factory.
Operations there began in 1857, at which time two of
his sons joined the company. In 1867 Jakob Kern died
at the age of 77, leaving his successful and growing
business to his sons and with it, establishing a Trad/-
tion which carries into TODAY, when the company is
led by the fifth generation of “Kerns".

The company continued to grow in both personnel and
plant space. In the 1920's Kern started to produce its
own optical components which formed the basis for
continued developments in technological progress.
Near the end of 1935, Dr. Heinrich Wild who had left the
firm in Heerbrugg in 1932, began designing new
theodolites—the so-called “Double Circle Theodo-
lites". The exclusive rights to manufacture these new
instruments were granted to Kern & Co., Ltd., as were
all ensuing new designs of Dr, Wild. He wrote about his
relationship to Kern as follows: “"The most carefully
designed instrument is worthless if it is not manufac-
tured meticulously in accordance with its specifica-
tions, to the last detail. Fortunately, the factory of Kern
& Co., Ltd., offers the fullest possible guarantee in this
respect, for the machinery, tools and special equip-
ment of this firm meetthe most stringent requirements
of modern industrial techniques™.

On theJob
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Build

TODAY, the product line of Kern & Co., Ltd., Aarau,
Switzerland includes a complete line of integrated Sur-
veying Systems to meet the top requirements of both
the surveying profession and industry, as well as a
complete line of photogrammettic eguipment. The
Electronic Surveying Instruments introduced in 1973
are made by Kern in their own electronics department
near the site of Jakob Kern’s first factory.

TOMORROW is a challenge to Kern. It is also a chal-
lenge to YOU. Just as the 1930's brought profound
changes to better serve the profession around the
world, in the same way Kern is responding in the
1980’s. Presenting the Modular Instrument System
was a first step. The introduction of Data Colfection
Peripherals and the all new Electronic Theodolite is
now at hand. Much of it may be integrated right into
your present system.

Over a century and a half of progress and reliability is
culminated by more than 130 sales and service offices
Around The World. Kern is looking forward to serve
YOU now and in the future . ..



Introduction To
Precision Measuring Instruments

Precise measurements have always played an
important part in scientific and technical work. Such
measurements are vital. As early as the last century
remarkable results were obtained as witnessed, for
instance, by the precision with which the Alps were
pierced by long railroad tunnels. At that time the
instruments were crude by modern standards,
which makes the results obtained even more
noteworthy.

KERN UNIVERSAL THEODOLITE FOR
TRIANGULATION

BUILT APPROXIMATELY 1313

Horizontal and vertical circle readouts to

1 second of arc with micrometer.

Graduations available with either 360° or 400
Telescope magnification 46-75x.

Theodolite had telescope illumination and
horizontal circle orientation-drive. Weight: 114 1bs.
Note balanced center of gravity of alidade to
achieve maximum instrument-stability.

55 YEARS LATER. ..

{Introduced in 1968,

coincidentally with 150 Years Kern)

THE STANDARD FOR TODAY'S
THEODOLITE TECHNOLOGY:

KERN DKM2-A UNIVERSAL THEODOLITE

The Kern DKM2-A theodolite has a convenience in
handling that has been unattained heretofore .

It has a wide range of applications because

of numerous accessories which are

available. Many special features contribute

to increased precision. They include a

digitized circle readout to the nearest second

and two-speed horizontal and vertical
slow-motion drives for convenience and

exact pointing.

Standard instrument is equipped with an
automatic compensator in a hermetically
sealed container. The'liquid is a special oil

on the surface of which the rays between the
two reading positions of the circle are reflected.
The compensator and the optical reading
elements are mounted on a steel plate in

the direct vicinity of the circle.

For special optical tooling applications such
instrument use in either a hanging or tilting
position, the automatic compensator is
replaced with a first surface mirrot.




Methods of Measurement

Relative and absolute measuring methods

Each measurement preblem in construction and
assembly, from instrument installation to the
construction of, for instance, a complete
hydro-electric plant with a range of 100 km (62
miles) or more, can be reduced to the determination
of the spatial coordinates of critical points. The
interrelationship of these points is generally most
simply defined in a Cartesian coordinate system.
The unit of length along the coordinate axes may be
arbitrarily selected or it may be expressed in
international units such as the meter. In the first
case, all lengths are referred to an arbitrary unit of
length; in the second they are referred to the
absolute standard of the meter. The layout of
straight lines does not require the use of absolute
units. In the case of large structures, however,
where layout is frequently based upon triangulation
and very much subject to independent
measurements, one must refer to an absolute unit
of length.

Direct and indirect measuring methods

A magnitude may be measured directly, for
example, length by counting units of length,
pressures by comparison with a standard pressure,
forces by comparison with other forces. It is also
possible to measure a magnitude indirectly by
measuring another magnitude which is a function of
the magnitude sought. Examples of indirect
measurement are amperage measurement by
rmeasuring the thermal effect of the current,
pressure measurement by measuring the deflection
of a metal membrane and length measurement by
measuring angles as in triangulation. Many of these
indirect methods depend upon constants which are
properties of a material. The functional relationship
between measured and reported magnitude is
always the same and it is, of course, the basis of the
design of the measuring instrument. In the case of
triangulation this is not true. The relationships
depend upon the particular problem involved. An
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error analysis can not be made once and for all. The
analysis must be continually performed anew for
each problem by means of the least-square method.
Indirect methods for determining the relative
location of points are preferable as soon as some
fixed bridging distance is exceeded. Direct
measurement of distance requires tapes, scales,
calipers, extensometers, micrometers, and,

in modern technology, eiectronic devices.

Indirect measurement of distance by angle
measuring is not restricted to great distances, but is
frequently used for short distances. The advantages
of triangulation are very high precision and almost
complete independence of obstacles of all kinds.
With a precise theodolite it is possible to detect
angle differences as small as 0.3"; 0.3" corresponds
to an offset of 1 cm (0.4 inch) at a distance of 6.37
km (4 miles) or an offset of 0.1 mm (0.04 inch) at a
distance of 64 m. (210 feet)

The National Astronomy and lonosphere. Center located in
Arecibo, Puerto Rico. Managed by Cornell University and
sponsored by the National Science Foundation, is the largest
Radic Telescope in the world. The antenna was recently
upgraded with 38,778 3' x 7' aluminum panels. For optimum
performance of the antenna the panels had to be accurately
aligned. The Kern Mekometer ME 3000 owned by the U.S.
Bureau of Reclamation, Sacramento, CA office and its
personnel accomplished the measurements with an overall
RMS of oniy 0.44mm {0.02in).






















































