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Dear Readers,

With this special newsletter, the Heritage foundation 
Behoud Erfgoed NLR (SBEN) brings its 25th annivers-
ary year to a close.

T
he ‘Stichting Historisch Museum Nationaal 
Lucht- en Ruimtevaartlaboratorium’ was offi-
cially established by notarial deed on 27 June 
2000. However, our history stretches back much 

further. As early as 1975, employees of NLR – many of 
whom later became our founding volunteers – began 
collecting and preserving historical objects associated 
with NLR and its predecessor organisations. These 
efforts culminated in 1985 with the creation of a small 
museum on the upper floors of what is now the restau-
rant and meeting centre in Amsterdam.

One of the primary reasons for establishing the foun-
dation in 2000 was to safeguard this valuable herit-
age. The bankruptcy of Fokker in 1996 served as an 
important reminder of how vulnerable collections can 
be when they are not properly protected and managed. 
The historical objects of the Fokker Museum were 
deemed part of the bankrupt estate and consequently 
had to be surrendered.

During the heritage foundation’s early years, addition-
al space gradually became available in the building 
mentioned above, allowing the exhibition to expand 
significantly. Many long-serving NLR employees will 
remember the exhibition well, as it attracted numer-
ous visitors, including many guests of NLR. However, 
budget cuts around 2013, combined with renewed 
interest in the building’s primary function, made it 
necessary to discontinue the museum and place the 
collection in storage, in the hope that better opportu-
nities would arise in the future.

To reflect more accurately that the foundation’s activ-
ities extend beyond maintaining a physical museum, 
its name was changed in 2017 (in Dutch) to Stichting 
Behoud Erfgoed Nederlands Lucht- en Ruimtevaart-
centrum (SBEN) or in English: Heritage Foundation 
NLR (SBEN).

To mark our anniversary, we have organised a variety 
of activities throughout the past year. Several articles 
were published on NLR’s internal website, a temporary 
exhibition was presented at the Noordoostpolder site, 
and lunchtime lectures were held at both NLR loca-
tions. These lectures highlighted the history of NLR 
and its predecessor organisations, while also demon-
strating the connection between that history and the 
institute’s current activities.

In this special newsletter, we present a selection of 
articles, complemented by photographs of historical 
objects and images from our collections. With this 
publication, we aim not only to create a lasting record 
of our anniversary year, but also to raise awareness 
of SBEN within NLR. We also hope to inspire new 
volunteers to join our foundation. This is particularly 
important, as several of our current volunteers will 
gradually be stepping down from their roles over the 
coming years.

We hope you enjoy reading this newsletter.  

JAAP LAMÉRIS

CHAIRMAN OF SBEN

CLOSING OF OUR 25TH ANNIVERSARY YEAR

Stichting Behoud Erfgoed NLR

JUBILEUM
UITGAVE
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The first research airplane of the 
RSL was a Fokker F.II (lower picture). 

This airplane was obtained from the N.V. Nederland-
sche Vliegtuigenfabriek (Fokker) for the amount of fl 
15,075.-. The upper picture shows the simple Instru-
ment Panel on July 21, 1922. 

For many years the aircraft was operated without  
registration marks, until in 1931 the registration  
PH-RSL was assigned. After the aircraft was sold back 
to the Fokker company in 1936 it lost its airworthiness 
certificate and on one side the non-official registration 
H-NABC was put on the airplane. 

In the SBEN archives some reports on the F.II can be 
found. Among others a report (V.91) describes calcu-
lated performances of the aircraft. Furthermore the 
SBEN collection holds a wind tunnel model.  

DATING: 1922

In August 1920 the Engine Test Bed 
was put into use at the RSL. This was 

suitable for the research of rotary as well as static 
engines. A double lead tube was laid between the 
underground petrol reservoir and the measuring 
stand. A water pipe has also been installed. By adding 
water from this pipe to the radiator, the cooling of the 
engine can be kept at a certain temperature. 

In the sheltered measuring room of the trestle, where 
all the measuring devices are placed, the supply lines 
to the engine are mounted in such a way that it is pos-
sible to tap directly from the underground fuel tank as 
well as from a small fuel tank located above the test 
bed, so that it is possible to compare different fuels 
directly by changeover, i.e. under exactly the same 
atmospheric conditions.   

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00257

ENGINE TEST BED AT 
MARINEWERF IN AMSTERDAM

DATING: 1922

INSTRUMENT PANEL OF THE FOKKER F.II

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00099

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00257
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00099
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The Netherlands Naval Air Service 
(MLD) operates one Fokker FB.I amphi-

bie in the Netherlands East Indies. Before the actual 
start of the construction of this aircraft the RSL ob-
serves that incorrect estimations are used for the load 
cases to be expected during flight. These estimations 
are corrected. The structural test of the wing, where 
sand bags simulate the load, must proof that the wing 
is strong enough. The test is continued until structural 
failure. On the upper photo the testing is in progress. 
The lower photo shows the wing after failure.  

STRUCTURAL TEST OF THE FOKKER FB.I AMPHIBIE WING

DATING: 1922

As deputy director of the RSL, Von 
Baumhauer had access to the labo-

ratory's wind tunnel. It should therefore come as no 
surprise that he conducted windmill model tests in 
such an artificial airflow.

His test model is manufactured by model maker G. 
Husslage from Zaandijk. The diameter of the model 
is 1.007 m and the chord of the sails is 0.122 m. The 
measuring section of the wind tunnel has a round 
shape with an effective diameter of 1.60 m.

The investigations conducted in 1926 by Von Baum-
hauer and his group in the wind tunnel and in the 
open atmosphere indicated that no major improve-
ments to the Old Dutch windmills were possible with-
out extensive modifications.  

WIND TUNNEL TEST WITH 
WINDMILL BLADES DESIGNED  
BY VON BAUMHAUER

Reference to SBEN photo gallery: https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00088  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00087

DATING: 1926

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00088
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00087
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Wind tunnel test with windmill 
blades designed by Von Baumhauer 
(continued)
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Undoubtedly, the mill builders and 
engineers of earlier centuries were 
fully aware of all the problems 
in their field and, thanks to their 
experience and intuition, left hardly 
any room for improvement by later 
generations.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/

beeldbank.pl?ident=00262 

Further reference: Vereniging voor het Behoud van 

Molens in Nederland De Hollandsche Molen.

A.258 Ingenieur 1933, The windmill model drives a string connected to a  
measuring alternator, placed outside the stream. The location of the wind speed 
meter is indicated in the figure.

DUST LORRY OF THE MUNICIPAL CLEANSING DEPARTMENT AMSTERDAM
The Amsterdam Municipal Clean-
ing Department used a certain type 

of garbage truck where dust was a nuisance during 
windy weather when emptying the buckets. The 
amount of dust was relatively small, but the direction 
of the dust was such that the operating personnel 
were hindered by it.

On request of the Amsterdam Municipal Cleaning De-
partment the RSL conducted several tests in the wind 
tunnel using a 1:10 scale model. Fine sawdust was 
used as the garbage for the tests, while the airflow 
was made visible using smoke and wind vanes.

A significant improvement was achieved by installing 
a hood over the sloping part of the upper deck of the 
garbage truck (photo on the right).

In the SBEN archives a test report is available.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00064 

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00063

DATING: 1932

DEKKER PROPELLER MODEL NR.16 IN THE WIND TUNNEL
Adriaan Dekker was a Dutch 
designer of more efficient wind 

mill blades, based on aeronautical principles. He was 
one of the few builders of wind mills in the Nether-
lands interested in the research by Albert von Baum-
hauer on wind mills. Dekker got the idea to design an 
aircraft propeller and for that purpose, a syndicate 
was formed. This syndicate gave the order to the RSL 
In 1934 to test an unfamiliar propeller in the wind 

DATING: APPROX. 1932
tunnel. The picture shows the model with presum-
ably 7 short blades in a single row. After the test the 
syndicate decided to terminate the effort. However 
Dekker did not give up. A film (follow reference link) 
made a few years later shows taxi-trials with a mod-
ified Fokker C.I aircraft provided with a double row 
counter rotating propellers. The aircraft never became 
airborne. At the beginning of the second world war, 
the aircraft was transferred to Germany and tested 

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00262
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00262
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00064
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00063
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by DVL in Berlin. It was reported that 
the performance was 40% lower than 
conventional propellers. 

In the SBEN archives reports on 
aerodynamic measurements can be 
found. Furthermore the SBEN collec-
tion holds several models of aircraft 
that were used in wind tunnel meas-
urements and some instruments. 
Finally, the forerunner of SBEN pub-
lished some books on wind tunnels 
and wind tunnel measurements.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/

beeldbank.pl?ident=00041

The Dutch NHI H-3 Kolibrie helicopter 
was an ambitious indigenous helicop-

ter project of the 1950s. It contained several novelties, 
like the ramjet engines mounted at the rotor tips and 
self-adjusting rotor blades that drastically improved 
safety in case of an autorotation.

NLL did a vast amount of research in quite a variety 
of areas. Amongst others NLL was involved in the 
development of the engines, for which a special rotor 
test stand was used in Amsterdam and later in the 
Noordoostpolder.

Reference to SBEN photo gallery: https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00821

CONTAINER WITH FLIGHT TEST INSTRUMENTATION FOR  
THE KOLIBRIE HELICOPTER

DATING: 1957
NLL also designed and built the flight test instrumen-
tation package, installed in a special container, which 
was mounted in the place of the left hand, outboard 
fuel tank. The photo shows the instrumentation 
package attached to one of the helicopter prototypes. 
Strain gauges were mounted along one rotor blade. 
Their signals were sent to a junction box on top of the 
rotor head, and from there cables were routed through 
the rotor mast to a slip ring assembly, to transfer the 
electrical signal from the rotating to the non-rotating 
system.  

JUBILEUMUITGAVE  |  JULI 2026

An overview of the Power 
Plant and the West Wing. 

The power station still has five boilers (an-
other will be added later), originating from 
American corvettes that escorted convoys 
during the Second World War. These boilers 
produce steam for four generators that gen-
erate the electricity required to drive the 
High Speed Tunnel (HST), as well as for two 
air compressors that pump up the pressure 
vessel. The air from the pressure vessel is 
used not only for the Super Sonic Tunnels 
(SST and the CSST), but also for the Low 
Speed Tunnels. The total installed capacity 
of the power plant is 6 x 4700 kW (approx. 
38000 hp).  

DATING: 1949

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00041
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00041
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00821


The free flying model MO-3 with external 
electric supply and signal cables.
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Container with flight test instrumentation for  
the Kolibrie helicopter (continued)

In the SBEN archives about 100 test reports on the 
Kolibrie can be found. Furthermore the SBEN collec-
tion holds some Kolibrie objects, like several ramjet 
engines, a rotor blade section and some instruments. 
Finally, the forerunner of SBEN published a book on 
the Kolibrie.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00200 

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00205

The instrumentation 
package and its  
installation on the 
Kolibrie helicopter.

Since 1954 NLL had been 
involved in launches of small 

rockets in co-operation with the Royal Netherlands 
Army. There was also an interest in getting free flight 
data in the transonic regime in view of the expected 
problems around Mach 1. The first field tests were 
made near Petten with the so-called NACA RM-10 
configuration. This configuration was followed by the 
MO-3 that was developed by NLL in cooperation with 
Dutch industry. It was used for research into air move-
ment at transonic and supersonic speeds (Ma 0.8-2.6) 

FREE FLYING MODEL MO-3 in free air. The first launch was in 1960 on the coast of 
the island of Texel. The MO-3 was launched by means 
of a booster rocket, that had been developed by the 
“Koninklijke Nederlandse Springstoffenfabriek” and 
the “Staatsbedrijf der Artillerie Inrichtingen.”

A scale model of the MO-3 was tested in the High 
Speed Tunnel (HST) for comparison with free flight 
data. The air flow around the model was visualised 
with Schlieren optics. That is an optical method to 
show differences in density in the flow, and hence the 
presence of shock waves. Wind tunnel tests in the HST 
were made in 1963 and a comparison with flight test 
data was reported in 1965.

The SBEN collection holds a com-
plete free flying model MO-3, a 
device for angle of attack measure-
ment that was placed on the nose 
of the MO-3, some electronics and a 
gyroscopic sensor. All of these are 
(temporarily) loaned to the LOMT 
museum on Texel. Various other 
small objects are also in the collec-
tion.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/

beeldbank.pl?ident=00149

DATING: APPROX. 1960

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00200
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00205
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00149
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00149
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In 1955 NLL starts 
the computer 

activities with an analog computer to 
conduct simulation calculations. The first 
simulation is in 1956. In this experi-
mental phase (1956-1972) NLL and NLR 
use static (fixed) flight simulators with 
a very limited outside view capabili-
ty, such the NLR-VERA (1962-1964, see 
picture), the NLR-VERA+ (1965-1967) and 
the C-11 VTOL (1967-1974). The research 
has a limited scope and for the greater 
part is aimed at acquainting knowledge 
on simulation techniques and handling 
qualities of a number of VTOL- and STOL aircraft 
(VTOL = Vertical Take-Off and Landing and STOL = 
Short Take-Off and Landing). VERA is a manufacturer 
of analog computers.

In the SBEN archives a cabinet full with documents 
can be found. Furthermore the SBEN collection holds 
some flight simulation objects, like a model of the first 

FLIGHT SIMULATOR  
NLR-VERA IMPROVED

DATING: APPROX. 1963

Low speed tests of the Con-
corde in the HST. The model is 

provided with pressure taps. Each pressure tab was 
connected with tubes to a pressure scanner in the 
fuselage, in this case the so called duplex miniscan-
ners. They were, around 1975, a further development 
by NLR of the commercially available 'scanivalve'. In 
this way twice the number of pressure points could be 

flight simulator for one pilot equipped with a hydraulic 
moving platform, small part of diorama of flight sim-
ulator visual system (see next story on flight simula-
tion) and some flight instruments. Finally, the GRACE 
simulator will be operational again in the Mechanisch 
Erfgoed Centrum (MEC) at Dronten. Follow next  
link to the website of the Dronten museum:  
https://www.mecmuseum.nl/flight-simulator.  

Reference to SBEN photo gallery: https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00788

SUPERSONIC AIRLINER CONCORDE IN THE HST
DATING: APPROX. 1965

measured in a single run hence reducing the time re-
quired for pressure testing significantly. The NLL wind 
tunnels played an important role during the develop-
ment of the supersonic transport aircraft Concorde, a 
joint British-French project. The first tests in the high-
speed wind tunnel HST took place in 1963. This was 
followed in 1965 by tests in the supersonic tunnel SST, 
often using the same models as tested in the HST. The 

tests were made until the year 
1975. Within the period 1962-1975 
in total 400 testing days of the 
Concorde were made in the HST 
and 800 in the SST for a variety of 
tests.

The SBEN archive collection holds 
a copy model of the Concorde 
nose, a show model and a milling 
test piece of its wing.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/

beeldbank.pl?ident=00380
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https://www.mecmuseum.nl/flight-simulator
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00788
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00380
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00380
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HAWKER HUNTER T.7

In 1964 two Hawker Hunter T.7 two-
seat jet aircraft were transferred to 

NLR. One of the aircraft was restored conforming to 
civil standards to an airworthy status by the Dutch 
company Avio Diepen and was equipped as a research 

DATING: 1966

AUTOMATIC OBSERVER
During flight trials various param-
eters are measured and recorded as 

time series. Initially a human observer reads the data 
from the instruments and writes them down during 
flight. Also self-recording instruments are developed 
that scrape flight data on a rotating drum. Already 

DATING: 1968

aircraft. The aircraft obtained the registration PH-NLH 
(January 1966 until January 1980) and was primarily 
used for research at high air speeds up to Mach 1. The 
other aircraft (N-315) was used as source for aircraft 
components.  

Reference to SBEN photo gallery: https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00106

before WW-II groups of indicators are photographed 
during flight and after flight read in the laboratory. 
When electric sensors become available the generated 
electrical signals control a light beam that is recorded 
on light sensitive paper. Later on electronics and com-
puters become available and the measurement data is 
digitised and recorded on magnetic tape.

About this photo: on the right side in the cabin the Au-
tomatic Observer (“Automatische Waarnemer” (AW)) 
is installed. This is a setup where all measurement 
signals were reduced to indications on meters, which 
were housed within a 90x90 cm surface. These were 
filmed with a film camera with time synchronization 
to be read out later by working students. The results 
were then incorporated into tables.

The SBEN collection holds several objects and instru-
ments regarding old and more advanced Automatic 
Observers.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00336

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00106
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00336
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As the result of the lift generated 
by the wings of an aircraft, vortices 

are produced that have a high intensity. The heavier 
the aircraft and the lower the airspeed, the more pow-
erful the tip vortices are. After some time, the inten-
sity decreases and the vortices die out. However, long 
after the aircraft has passed, these vortices can still 
possess so much energy that they endanger aircraft 
following at too close a distance. This applies particu-
larly to situations during takeoff and landing. In view 
of this it is important that individual aircraft maintain 
a safe spacing. In the 1970s the NLR conducted meas-
urements of the occurrence of tip vortices, with a se-
ries of small type wind mills, at a runway at Schiphol, 
on the basis of which safety margins between landing 
aircraft would be determined. However at that time 
one was not successful.

More recently large scale international research 
with modern equipment provided useable results. 
The EU-project I-WAKE focused on the detection and 
presentation in the cockpit of dangerous situations 
caused by vortices of preceding aircraft. NLR was 
responsible for the test flights and cockpit display de-
sign. The NLR research aircraft, a Cessna 550 Citation 
II (PH-LAB), was equipped with a Lidar (Light Detec-
tion And Ranging) installation. To get a good view of 
conditions ahead, a laser mirror had to be mounted 
on the outside of the aircraft. This major modification 
had substantial impact on the aerodynamics of the 
aircraft, which subsequently had to be recertified. In 
2004 this modified research aircraft conducted several 
tests flights in the wake vortices of an Airbus A340-
600. These tests revealed that wake vortices can be 
effectively monitored in this manner.  

An aircraft passing over the vortex measuring equipment.

DATING: 1970-1975

Dating: 2004 Photo of the (modified) Cessna Citation below an 
Airbus A340-600.

The railway station Sloterdijk  
in Amsterdam has crossing 

tracks and platforms at different levels with a  
complicated roof construction. The purpose of the  
test in the Low Speed Tunnel (2 x 1.2 meter) amongst 
others was to determine the safety of the passengers 
on the platforms in high wind conditions. The flow 
was visualized with smoke or small wind vanes. Local 
flow velocities could be measured with hot wire  
anemometers.  

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00271

TEST TO DETERMINE WIND NUISANCE AT SLOTERDIJK RAILWAY STATION
DATING: APPROX. 1983

MEASURING INTENSITY OF WING TIP VORTICES

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00352 

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00629
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https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00271
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00352
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00629
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This miniature 1:2000‑scale 
landscape formed the “outside 

world” for the Flight Simulator with Moving Cockpit 
(VMBS), which was renamed Research Flight Simulator 
(RFS) in 1984. 

A TV camera moved over the model in sync with the 
simulated aircraft, sending live images to the pilot 
through a collimator mirror system (system for ob-
taining a parallel light beam). With the edge mirrors 
installed (not installed on delivery), the setup created 
a convincing illusion of real‑world flight long before 
digital visuals became possible.  

MODEL BOARD OF THE VISUAL 
SYSTEM FOR VMBS, LATER RFS

DATING: APPROX.1983

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00529 

(carousel photo 3)  

https://www.erfgoednlrcollecties.nl/cgi-bin/objecten.pl?ident=14170  

(small part of diorama)

The Model Board Visual System for the VMBS/RFS Flight  
Simulator (1976–1998).

Large parts of the NH90 helicopter structure 
are made in composite material, whereas the 

landing gear is designed in metal. In the mid-1990s the Structures 
and Materials Division of NLR, together with some other compa-
nies began exploring the use of advanced composites, as they were 
convinced that composites technology had sufficiently matured 
to a point where a landing gear application was practical. In 1996 
a technology development project was initiated to design, build 
and validate carbon fibre composite components based on NH90 
landing gear specifications. The project was funded by the Dutch 

DATING: APPROX. 1990

COMPOSITE PART OF A HELICOPTER UNDERCARRIAGE

FLOW VISUALIZATION AROUND 
HERMES IN THE SST

To show the flow around objects 
various techniques are used. 

The photo is a visualization of the surface streamlines 
with oil on the European space shuttle Hermes in 
the supersonic wind tunnel (SST). The flow patterns 
provide a very detailed indications of possible flow 
separation or vortex formation, essential to under-
stand the flow. 

The space plane Hermes was intended to be a Europe-
an space shuttle, however smaller than the American 
Space Shuttle. Hermes would be launched into orbit by 
the Ariane 5 launcher. After completion of its mission 
the space plane returned to earth as a glider and could 
be re-used.

The SBEN collection holds a wind tunnel model of 
Hermes. Also a model of the Ariane 5 rocket is part of 
our collection.  

DATING: APPROX. 1988

Reference to SBEN photo gallery:  

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00480

The composite trailing arm of a helicopter main landing gear.

https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00529
https://www.erfgoednlrcollecties.nl/cgi-bin/objecten.pl?ident=14170
https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00480
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On Monday morning, Novem-
ber 4, 1996, during conditions 

with wind force 6, high amplitude aero elastic vibra-
tions occurred in the cables on which the Erasmus 
bridge was suspended. The guy wires were whipping, 
a rattling roar was heard, and the bridge deck was 
moving. The bridge deck had been extensively investi-
gated in 1992 using wind tunnel testing, during which 
no alarming behavior was observed. It was suspected 
that the problems in 1996 were related to a combi-
nation of moderate to strong winds, combined with 
rain. Similar problems were found to be occurring in 
various locations abroad as well. Runoff rainwater in-
fluences the transverse geometry of the cable, causing 
it to generate stronger air forces during crosswinds. 
Under the right conditions, this can lead to “wind-rain 
induced vibration.”

Extensive research was conducted by a working 
group in which the NLR also participated. Tests were 
performed on the guy wires of the bridge itself. A 
cable was stretched between a guy wire and the road 
surface, which was then cut. The guy wire started to 
vibrate, and the vibration frequency was measured 

The aerodynamic part of the muse-
um collection (see colored box) was 

displayed in the so called “Leg”. That is a part of the 
upper, horizontal circuit of the former large low speed 
wind tunnel (LST). It comprised a.o. a working demon-
stration wind tunnel from 1948, that was used to show 
the aerodynamic principles of lift and drag. Informa-
tion panels along the walls indicated the aerodynamic 
activities. In the middle small windtunnel models   

Reference to SBEN photo gallery: https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00251

Government and the partners themselves. NLR was 
responsible for the conceptual design of the composite 
elements, the development of material properties (like 
strength and stiffness), the development and manu-
facture of the production moulds and composite parts, 
and testing of subcomponents. The development of the 
highly loaded, complex shaped trailing arm started in 
1998 and was largely completed in 2002.

VIBRATIONS OF THE SUSPENSION 
CABLES OF THE ERASMUS BRIDGE

DATING: APPROX. 1997

The project made clear that the functions of the 
existing metal part of the undercarriage also could be 
performed by the much lighter composite variant and 
at a lower cost.

The SBEN collection holds some (parts of) NH90 wind 
tunnel models, like a main rotor head, main rotor 
blade and tail section with powered tail rotor.  

with an accelerometer on the cable. The pendulum 
movements appeared to stabilize at larger amplitudes, 
so that there was no threat of damage to the bridge's 
structure. Vibration dampers were then installed 
between the guy wires and the bridge deck. Meas-
urements made after the mounting of the dampers 
confirmed their effectivity in solving the vibration 
problem.

The vibrations are caused by so-called Karman 
vortices. Another example of a Karman vortex is the 
flapping of a string against a flagpole. The Karman vor-
tices were reinforced by a thin layer or stream of water 
that “stuck” to the “leeward side” of the guy wire.  

OVERVIEW FORMER EXHIBITION: 
AERODYNAMICS

DATING: 2012

Reference to SBEN photo gallery: https://www.erfgoednlrcollecties.nl/cgi-bin/beeldbank.pl?ident=00298

The Erasmus bridge in Rotterdam (also called “The Swan”).
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DE NIEUWSBRIEF wordt uitgegeven onder de verant­
woordelijkheid van het bestuur van de Stichting Behoud 
Erfgoed NLR. De Nieuwsbrief verschijnt viermaal per jaar 
en wordt toegezonden aan de donateurs van de stichting. 
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talen eenmalig € 125,00. Met uw donatie steunt u onze 
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and other objects were exposed. 
Also displayed was a still func-
tioning semi-automatic balance 
from 1940, used in the same 
wind tunnel LST. A console with 
a touch screen in the middle of 
the stairs provided additional 
information about the displayed 
objects. The stained glass window 
at the end is a reminder of the 
time that this building was used 
as the company restaurant. It 
shows a F27 wind tunnel model 
upside down as measured in this 
former wind tunnel.  

Reference to SBEN photo gallery:  
https://www.erfgoednlrcollecties.nl/cgi-bin/

beeldbank.pl?ident=00495

A short history of the former NLR museum 
Space became available for a museum on the top floor, after volunteers Jan 
te Boekhorst and Klaas Breman managed to convince both the manage-
ment and the board of NLR. This space was professionally furnished with 
display cabinets and lighting. The festive opening took place on April 27, 
1988 by prof.dr.ir. O.H. Gerlach, chairman of the NLR-bestuur. In 2004, the 
NLR management also made the underlying two floors available for muse-
um purposes. As a result, the total exhibition space increased enormously. 
Thanks to the efforts of many volunteers, who produced panels under their 
own management, and through the cooperation of the NLR, the opening 
could be performed on 10 May 2007 by Mrs. C.E.A. van der Bliek-van der 
Pijl, the widow of the first chairman of the foundation, ir. J.A. van der Bliek. 
After the dismantling of the old meeting rooms above this new museum had 
started in 2009, this space was furnished in 2010 with mostly voluminous 
historical attributes (wind tunnel models, remote sensing equipment). On 
25 September 2010, this museum space was opened by Drs. A. Kraaijeveld, 
chairman of the NLR Supervisory Board. From 2013 onwards, a number of 
NLR buildings were replaced by new buildings, while the national monu-
ments, namely the main building and the wind tunnel building (containing 
the museum) were renovated. To this end, the museum has been dismantled 
and the objects and archive have been stored.

Overview former exhibition: 
aerodynamics (continued)

ARE YOU CONCERNED ABOUT  
THE DISAPPEARANCE OF HERITAGE?
A lot has happened in 100 years of NLR, 
but what has been preserved about it?

Who still holds knowledge about what 
happened at the NLR?

What do you, as an employee, need to 
know abaut the NLR's past?

If this appeals to you, become a donor to  
the NLR heritage foundation

•	� It costs only € 12,50 per year. Pensioners can  
become a lifetime donor for € 125,00.

•	� You will then be informed every quarter via the 
printed newsletter

More information at:  
https://erfgoednlr.nl/stichtingtopmenu/st-donateurs

Recent developments can also be followed on the 
website www.erfgoednlr.nl

Would you like to activity participate with us?

Then sign up as a volunteer with the board.
email: museum@nlr.nl

JOIN THE NLR HERITAGE 
FOUNDATION AS A DONOR  
OR VOLUNTEER
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