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CHRISTIAAN HUYGENS
The Christiaan Huygens Laboratorium is

named after the famous Dutch 17th century
scientist. Huygens was a fine example of a
physicist who combined a vast theoretical
knowledge with a feeling for practical experiments
and mechanical constructions.

He is the inventor of the pendulum clock, an
early instrument to precisely measure time
intervals. Even now an indispensable technique in
both radar and navigation systems.
Also the Huygens principle is well known in optics
and wave propagation.



(^Kt, THE COMPANY

The Christiaan Huygens
Laboratorium, CHL for short, is situated
in The Netherlands in the coastal town
of Noordwijk on the North Sea front.
Built on a dune-top the CHL has an
excellent position to observe shipping,
air traffic and radar reflections from the
sea itself.

The company was founded in 1947
as a part of the 'Netherlands Radar
Research Establishment', a private
research, development and consulting
firm. Over the years this Establishment
acted as a consultant to the
Governments of North Sea coastal
states. It assisted in planning Vessel
Traffic Systems for all major ports,
estuaries and rivers in that area.

The R&D activities initially served
to evaluate and test the paper designs
of projected radar systems. Later CHL
extended its activities into the
production of radar antennas and
ARTEMIS position fixing systems.

Research and Development
projects have been carried out as
private ventures as well as under
contract.

In October 1972 CHL became an
operating company of the Boskalis-
Westminster Group of contractors. In
1984 the majority interest held by
Boskalis-Westminster was sold to the
Netherlands Radar Research
Establisment-Holding (Nederlands
Radarproefstation Holding).

In the past 40 years CHL has
gained a wide and specialised
experience in the field of microwave
developments, of advanced radar
antenna systems and microwave
components for use at sea, on land, in
the air and in space. These systems
range from compact mobile Doppler
radars for speed-control of motor
vehicles to complex harbour and airport
surveillance systems.

Many CHL systems, among the
best now available, help to guarantee a
safe and smooth flow of traffic in many
ports and on airports under all weather
and traffic t,
conditions.



DISCIPLINES

CONSULTANCY &
SYSTEM ENGINEERING
- feasibility studies for planned Vessel Traffic

Management Systems (VTMS)
- radar site surveys
- design of tailored VTMS
- assisting in tendering actions
- supervision during manufacturing, installation

and acceptance tests of VTMS.

RESEARCH &
DEVELOPMENT
- design of high quality antennas
- waveguide and coaxial components
- software and interfaces
- study of reflection properties of targets and

clutter
- radar signal processing

PRODUCTION OF
- high performance light weight slotted

waveguide antennas
- high gain reflector antennas
- microwave components (rotating joints, etc.)
- position fixing systems (Artemis)
- vessel counting systems
- beacons and transponders

SERVICES
- measurement of radiation patterns
- maintenance and repair facilities
- supply of spare parts
- training of operators and technicians
- drawings and manuals
- assistance by qualified engineers
- after sales services
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THE EXPERTS

The staff of CHL, its major asset,
presently number 41. The majority are
qualified engineers and experts in their
own right. In most projects their
specialised skills will be combined into
an integrated approach. In all these
activities we may distinguish between a
number of specialised disciplines.

SYSTEMS ENGINEERING
The systems group is mainly

active in radar related techniques and
electronic position fixing. The engineers
work with receivers, video amplifiers,
digital circuits, signal processing,
computers and microprocessors. The
techniques are applied to special radars
for measurement purposes, microwave
data links, transponder systems,
interferometer techniques for bearing
measurements and to polarimetric
radar for improvement of the
target/clutter ratio.

The group disposes of all the
necessary measuring equipment and
computers; in addition there are
available experimental transmitters,
receivers and antennas. Interfacing the
electronic equipment with the
computers is part of the systems group

activities as well as the development of
the associated software.

Members of the group may be
called upon to perform feasibility
studies for Vessel Traffic Management
Systems (VTMS), or to make the
designs. They can conduct radar site
surveys (if required with the aid of their
mobile radar set) and supervise
manufacturing, installation work and
acceptance tests of VTMS.

RESEARCH AND
DEVELOPMENT

In its laboratory CHL develops its
own designs but the design staff can
also be engaged for contracted design
work. Their expertise in the fields of
hardware includes high-quality radar
antennas, waveguide and coaxial
components, system software,
interfaces and radar signal processing
equipment. A speciality is the research
into the reflective properties of radar
targets and clutter.

If a special design of, for instance,
an antenna is required the staff can
react quickly and efficiently using the
dedicated microwave laboratory. This is
equipped with modern test equipment
like a swept-frequency analyser,
network analyser, X-Y near-field
scanner, anechoic chamber and an
antenna test range. Computers with
powerful software assist the engineers
in design and analysis.
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THE FACILITIES

RESEARCH
CHL's laboratory is fully equipped

to carry out advanced development
work for antennas and microwave
components. Its instrumentation covers
a frequency range from 1-33 GHz
including facilities for phase and
amplitude measurements in the near
field of antennas, complex network
analysers and computers. As an aid to
the ever growing demands of system
design and development, CHL has a full
range of instrumentation from DC to
VHF for analogue, digital and IF
circuitry measurement. For measuring
radiation patterns of antennas, the
laboratory has full facilities at their field
site using a base line of 3400 m, and an
indoors anechoic room.

A substantial amount of work is
carried out in CHL's laboratory and
workshop, and the know-how collected
often induces the main contractor of
large projects to award CHL a contract
for the production of small series of
equipment.

PRODUCTION
To support these activities, CHL

has built-up a qualified capability for
electronic and mechanical production.
A construction department takes care of
mechanical design, strength-analysis
and updated drawings. A precision
mechanical workshop is available for
the design and production of light
weight antennas, high-quality radomes,
microwave hardware, electronics
cabinets, positioning systems, etc.

Extensive metal-working facilities
including NC milling machines are
provided for the construction of
antennas, wave-guide components and
other metal fabricated products.
Adjacent to this workshop, a glass and
carbon-fibre epoxy moulding section is
maintained for the provision of
radomes, sandwich constructions and
other plastic products.

Much attention is given to the
selection of materials and production
techniques in order to achieve reliability
and long life; as practice has shown:
more than 20 years.
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THE PRODUCT RANGE

PRODUCTION
On a nearby Industrial Estate

CHL's production facilities are situated.
On this site the workshop, the
electronics assembly section and the
antenna test range can be found,
covering a total work area of 1050
square metres.

The range of products includes:
- high-performance light-weight slotted

waveguide antennas
- high-gain reflector antennas
- ARTEMIS position fixing systems
- microwave components, rotating

joints etc.
-vessel counting systems
- beacons and transponders

ANTENNAS
CHL develops and produces

microwave antennas in the frequency
range of 1-33 GHz. Usually these are
antennas with very narrow beams,
typically of 0.25-0.50 degrees, for radar
applications, additionally there are
designs for communications and space
applications.

A special expertise exists in the
field of slotted waveguide antennas,
which feature low weight, low windage
and excellent radiation properties.
These wing-shaped antennas are
widely used in shore-based radar
systems but their use is not limited to
this application.

Other designs feature two
dimensional slotted arrays, reflector
antennas with or without shaped beams
and combinations of slotted arrays and
reflectors. It is also possible to provide
polarisation agility or circular
polarisation.

The techniques CHL applies
include multiple, integrated slotted
arrays and meander line polarisers.

A wide series of microwave
components can be developed like
power dividers, single- and multi
channel rotating joints, phase shifters,
transitions, directional couplers and
filters.
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THE PRODUCT RANGE

Another very important product of
the Christiaan Huygens Laboratorium is
the Artemis Microwave Positioning
System that has become world-famous
in nautical circles.

The Artemis system has proven to
be a highly reliable and accurate
position fixing device for inshore and
offshore vessel operations. The range-
bearing principle gives the system a
unique position between the numerous
range-range and hyperbolic radio
location systems.

Artemis requires only one single
shore station to pin-point the vessel's
position relatively to that shore station;
an ideal solution for a wide range of
vessel operations around isolated
offshore platforms.

For this reason, a great deal of the
almost 200 systems delivered is in use
as a dynamic positioning sensor system
for diving support-, maintenance- and
fire fighting vessels.

Also survey vessels, performing
hydrographic, seismologic and vertical
profiling operations are using Artemis to
secure precise positioning.

ARTEMIS SYSTEM
PRINCIPLE

Position of the Mobile, with respect to the
Fix, is presented in range and bearing angle.

The measurement principle is based on two
mutually and automatically tracking microwave
antennas.

Once locked, the Fix-antenna always points
into the direction of the Mobile antenna and the
other way around, even when the Mobile sails.

The pointing direction of the Fix-antenna is
measured with a precision optical shaft encoder.

The range is measured by using the
continuous microwave link between the stations, by
controlled interruption of the microwave signal.

Range and bearing is available at both
stations, to be displayed or for further use by
external computers or dataloggers.

A voice channel, using the microwave link,
is available for station-to-station communication,
providing the system is in lock.

Auxiliary data can be transmitted over the
same microwave link.

ARTEMIS FEATURES
- portable, easy to install and operate
- proven reliability
- direct availability of position data once locked
- also close-in (10 m) operations possible
- unattended shore station (auto search)

i REFERENCE DIRECTION (NORTH)
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THE SERVICES

Besides the supply of hardware
and software CHL is able to assist the
customer with a variety of pre-sales and
after-sales services. As an independent
consultant and in close liaison with the
customer CHL can perform feasibility
studies of operational and technical
requirements and help design tailored
systems.

CHL can verify the locations of
planned radarstations with the aid of
their mobile radar station and measure
radiation patterns. CHL can support the
customer in tendering and contracting
activities. CHL can expertly supervise
on behalf of the customer during
production, installation and acceptance
tests of radar systems.

Complementary to these mainly
hardware oriented services CHL
practices the policy that all equipment
and systems of CHL manufacture will
be logistically supported by them to the
customers requirements.

This after-sales support covers
maintenance, repairs and spares.
Training courses by qualified
instructors, either at CHL's or at the
customers premises, can be given for
operators or maintenance technicians.

Expert CHL engineers are
available to assist the customer in
solving possible problems which can
arise in their radar operations. A variety
of tools and test equipment is available
for this purpose.

Descriptions and maintenance
instruction books are offered with each
of the CHL products.



@XL A SURVEY OF CHL EXPERTISE

The Christiaan Huygens
Laboratorium has gained substantial
experience in consulting and systems
engineering specifically in the field of
Vessel Traffic Management Systems
(VTMS). The company has been
involved in most of the major North
western European systems.

Systems testing of VTMS and RACONS
software and hardware design of
automatically controlled dredging operations
ARTEMIS position fixing system and
instrumentation of survey vessels
antennas for Airfield Surface Detection
Equipment (ASDE) having excellent imaging
properties and elimination of rain and snow
echos
frequency scan 3D tracking radar for military
use
mutual coupling in linear and planar arrays of
various types
high performance slotted waveguides of the
travelling-wave and standing-wave types
slotted waveguide antennas with adjustable
polarisation
slotted waveguides with near theoretical
performance by close manufacturing control
horns with variable polarisation, scalar feeds
cylindrical, parabolic, cassegrain and shaped
reflector antennas
meander line and other types of polarisers
near-field measurement of phase and
amplitude distributions and comparison with
the theoretical distribution for production
quality assurance
calculating of far field patterns of linear arrays
from near-field measurements, a technique
often used to evaluate improvements to be
expected from modifications of antennas
requirements for the pattern range of
antennas from the L-band to the Ka-band,
gained in 20 years of experience
indoor measurement of antennas
design of advanced radar systems, including
system testing
design and manufacture of microstrip
components for phased-array applications
design of telemetering microwave links.
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Christiaan Huygens
Laboratorium bv
Koningin Astrid Boulevard 56
2202 BD Noordwijk - The Netherlands
Telephone +31171919302 Telex 39104 chlab nl

Production plant
Industrial estate't Heen - Lageweg 16
2222 AG Katwijk Z.H. - The Netherlands


