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INTRODUCTION

In May 1957, the Central National Council for Applied Scientific Research
in the Netherlands Tno celebrated its 25th anniversary, the occasion being
marked by the publication of a commemorative volume, entitled *25 Years
TNO’.
This volume contained a contribution by His Excellency, Ir. C. Staf, the
Minister of War and of the Navy, conveying the defence departments’
views on the TNO, while in another article the President of the National
Defence Research Council TnO gave an account of the work done by his
organization on behalf of national defence.

The 25th anniversary celebrations of the Central National Council coin-
cided with the commemoration by the National Defence Research Council
of the first ten years of its activity in the field of applied scientific
research on behalf of national defence.

In order to give wider publicity to what is being done in this field in the
Netherlands, the two articles mentioned above have been reprinted with
the Central Council’s permission, and are presented, together with further
details concerning the National Defence Research Council, in this brochure.

31 December 1957






NOTE:

The three letters TNO are the first letters of the dutch words *2"oegepast
Natuurwetenschappelijk  Onderzoek’, which mean Applied Scientific
Research.

The term TNO is used as a short name for the National Research Council
as a whole. The three letters Rvo are derived from the dutch word ’Rijks-
VerdedigingsOrganisatie’ which means Organization for National Defence.
The term Rvo-TNO is used as a short name for the National Defence
Research Council, being a part of the National Research Council.






THE DEFENCE DEPARTMENTS AND THE TNO

by IR. C. STAF
Minister of War and of the Navy

It is only natural that in considering the work of the Tno, the defence
departments should have the National Defence Research Council TNO
principally in mind, for it maintains closer relations with this branch of
the TNO than with any of the organization’s other special branches. Never-
theless, the National Defence Research Council TNo would not be able to
do the work it does, were it not for the assistance and co-operation it
receives from its fellow-organizations.

It has now become an axiom that research in aid of defence should be a
matter of government concern, though we are still left with the question:
how far should the government go in this respect? Should all military
research be concentrated in the hands of the defence departments of the
Army, Navy and Air Force or is another managerial system - one operating
in close co-operation with, but independently of, the armed forces - more
appropriate? As may be known, in the Netherlands the latter form of
organization has been chosen, though I shall not be going into all its
various details here. In my view, we have made the right choice, for there
is a world of difference between the organization and methods adopted in
the armed forces and those adopted in the world of science. The armed
forces are organized on the principle of stringently centralized authority,
and so farreaching a centralization of command would be unacceptable in
the field of scientific research. Practice has taught us that men of research
work to the best advantage when operating in small, independent groups,
and when they possess a certain measure of freedom and independance -
and not when they work exclusively to order, along lines laid down in
some rigidly defined commission. Furthermore, the justification for the
existence of a research institution does not lie solely in certain needs which
are felt to be essential and for which a solution must be found by way of
research or developmenty it lies also - and not in the last place - in the
need for free and independent research. This is not only in order that a
contribution may be made to the constant advance of technical develop-
ment, but also in order that, by exploring new territory, the apparatus of



science may be maintained at a proper level of efficiency and may perform
its function of producing ’availability-utility’.

It must not, however, be concluded from this, that the armed forces should
have no hand in research or development themselves. The fact that research
in aid of defence would be fruitless if there were not close contact with the
armed forces (who decide what is required, and who have to employ the
resultant products of research), is sufficient indication in itself that these
forces should have their own experts. For this reason, various liaison com-
mittees have been appointed, as the need for them arose in specific fields.
At the same time the science bureaux of each of the three branches of the
armed forces contribute their share towards arriving at a solution to the
many problems encountered by performing scientific research of their own,
since there will always be questions which, for various reasons, are better
dealt with and solved within the framework of their own organization. In
this respect, mention may be made particularly of the Armed Forces Elec-
tronics Laboratory. In addition, it should be mentioned that there must
also be co-operation with industry, which in many cases takes over the
work of further development, when the research stage has come to an end.

In the foregoing paragraphs I have already listed some of the requirements
which, in my view, a research organization working on behalf of defence
should meet; such requirements, for instance, as independent functioning
and close consultation with the armed forces and industry - since, after all,
before one can arrive at an opinon on anything, one ought to know first
of all what requirements the object of one’s opinion has to fulfil.

A further requirement is that there should be continuity in research in view
of the lengthy period of investigation most projects entail. This need for
continuity implies, among other things, that a research organization should
be on a solid financial footing, and I think we can say that this require-
ment is being met in the Netherlands. Here, in this country, we have dis-
covered a middle path between financially warranted research and a
selection of projects in this field which a small country finds itself called
upon to carry out. It is necessary to act according to economic principles in
the armed forces sector, too, and to apply scarce means in such a way that
they yield the greatest output. After it has been decided what portion of
the funds available to the armed forces should be allocated to research, this
same economic principle should again be applied to the choice of projects
upon which one is to embark. The Board of the National Defence Re-



search Council TNO (known, for short, as the Rvo-Tno) on which the dele-
gates of the Minister of War and of the Navy have seats, and which I
should like to refer to as our ’permanent research council’, should indicate
the policy to be followed in this matter, those research and development
projects being selected that offer the most likelihood of yielding fruitful
results. From the financial viewpoint, another important consideration is
that, where certain equipment is concerned, in the process of research and
development it is the building of a prototype that involves the greatest
financial outlay, so that mistakes made in earlier phases can result in heavy
financial losses at the prototype stage.

Research, too, is having to face a shortage of academically (or technically)
trained staff, so that I consider it important that those engaged in research
should also devote part of their time to the training of experts for the
future. At the present juncture, it is necessary to lay more emphasis on
such training than was ever before the case. The knowledge and learning
of various research workers provide solid foundations for this - but also
for essential and fruitful contacts with the universities and technological
institutes.

Nowadays, research can no more be looked upon as a purely national
affair than can defence. This is why we must attach great importance to
scientific contacts and - where feasible - to co-operation with our partners
in defence abroad - here I am thinking particularly of our fellow-members
of the North Atlantic Treaty Organization (NATO) and of the West Euro-
pean Union (WEU).

The importance of such contact and co-operation is not restricted to the
exchange of data, experience gained and also perhaps the exchange of in-
dustrial research workers; it covers in addition the possibility of a certain
division of functions to avoid duplication and - what is more important
- in order to be able to extend the field of research. In the case of a small
country such as the Netherlands, there is a further consideration as well
and that is that larger research projects can be embarked upon, if one
works in co-operation with other countries, than would be possible if we
were to tackle the work alone.

After the above outline account of the general requirements a research body
ought to fulfil according to our practical experience, the question logically
follows as to whether this is the case with the organization we are concerned
with here. In my opinion the Rvo-TNO does indeed meet the needs of the



armed forces, and the Netherlands cannot but be grateful that in the field
of defence it has a research institution at its disposal which, though built
up and run with limited means, has won so excellent a reputation for itself
in the world. In this connection, I must not omit to mention that at the
end of 1954 the American Government let its eye fall on the rRvo-TNO,
when it was considering the matter of establishing a research centre in
Western Europe for sHAPE, the headquarters of the NaTO forces in Western
Europe*. That the choice did actually fall on the Netherlands rvo-TnO
is not to be attributed solely to the international reputation enjoyed by
this research body and by the men of science who stand at its head, but also
to its organizational form, which is midway between that of a purely
governmental department and that of a private laboratory run on com-
mercial lines.

The work of the Rvo-TNO has been linked up with international defence in
a further way, too; here I am thinking particularly of the participation by
individual research workers in international consultations within the frame-
work of NATO and weu, which consultations cover many spheres of mili-
tary co-operation.

Finally, T should like to draw attention to a matter which, though not
directly related to any opinion of the defence departments regarding the
work done by the National Defence Research Council Tno, should, never-
theless, not be lost sight of, when considering the relationship between the
military and non-military sections of the community. And that is that the
knowledge, energy and money devoted to military research yield benefits
which are not confined to the armed forces alone. The great majority of
projects sooner or later yield direct or indirect benefits for civil research,
development and industry - indeed, for the entire civil community.

* The SHAPE Air Defense Technical Center.
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TNO AT THE SERVICE OF NATIONAL DEFENCE

by PROFESSOR DR. G. J. SIZOO
President of the National Defence Research Council TNO

Applied scientific research provides a nation with the means whereby it
can maintain its position in the struggle for economic survival. It is only
to be expected that a nation will not, however, leave these means unused
in the struggle for power or in the defence of its national existence. In
every phase of civilization’s development the methods and means of war-
fare and defence have accordingly been correlated with the existing state
of technical science in the civil and social sector.

Prior to the first world war, technical development in industry had given
society mass production, mechanized precision manufacture, and the inter-
nal combustion engine. As far as warfare was concerned, this resulted in
the mechanization and motorization of military equipment.
Technically, the situation at the beginning of the second world war was
little different from the situation at the end of the first world war. Tank,
aeroplane, submarine, machine-gun, torpedo, radio communication formed
the equipment with which the second world war began; all had undergone
further development, but they had nevertheless all been available at the
end of the first world war. That the science of war should have made a
new call on technical science and industry to supply it with new means of
defence and attack was to be foreseen. But this time that call went further,
that is to say, it made demands on applied scientific research as well.
Not only was the entire capacity of industry, including that of its
research and development laboratories, called in to assist the war effort,
but a call was made on scientific research as well, particularly on the Allied
side, and, as a result, the war was to a large extent decided by weapons
other than those with which it was begun. In this process, recently explored
fields of physics - electronics, atomic and nuclear physics - were *industria-
lized’ at a pace previously undreamed of and combined and interwoven
with mechanical, electrical, chemical and thermal techniques which had
already been available or had been brought to a more advanced stage of
development.
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Chemistry and bacteriology were not only engaged in the preparations
made for possible chemical and biological warfare (which fortunately
never materialized); they were also employed to an equal extent in solving
countless problems concerning equipment and personnel. The same was the
case with medico-biological and pharmacological research work. A new
form of research developed, known as operations research’, teams of scien-
tists, of ten highly varied in their composition, were attached to the troops to
look whereever they could for situations and problems which would lend
themselves to scientific treatment. Mathematicians as well as electronic
calculating machines were employed to solve such problems. Physiology
and psychology lent their help in the work of selecting and training per-
sonnel and in adopting machines to human capability.

During the war this full-scale mobilization of scientific research for the
war effort often had to be effected by ad hoc forms of organization. After
the war, however, everyone was fully alive to the fact that we were not
concerned here with a temporary state of affairs. Precisely as a result of
the developments outlined above, the work of the modern army has be-
come so interwoven, in all its different sectors, with scientific aids and
methods, that it could not possibly be kept intact and maintained at a
proper level of efficiency nowadays, if it did not have a separate depart-
ment for military research. Accordingly, a great deal of attention was paid
in many countries to the question of the most appropriate organizational
form to be adopted for this sector of military activity. Then, after the
Liberation, when this question came up for treatment in the Nether-
lands in connection with the rehabilitation of the armed forces, we turned
more or less automatically to the Central National Council for Applied
Scientific Research TNO, an organization which had, after all, been spe-
cially set up by the relevant Act of Parliament ’to ensure that applied
research in the natural sciences should be put to the common good in the
most appropriate manner’ - a definition which may certainly be taken to
embrace national defence as well.

Military research - modest in its scope, but important in its significance -
had already been conducted prior to the second world war, i.e. in the
Ministry of War’s Physics Laboratory, set up in 1927 under the auspices
of the Physical Weapons Commission, and in the Central Laboratory of
the Headquarters of the General Staff, under the direction of the Chemical
and Allied Weapons Commission. On the occupation of the Netherlands
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by enemy forces, the first mentioned laboratory *went underground’, con-
tinuing to carry on its work in the Laboratory of the General Post Of-
fice at The Hague, while the second withdrew to England. When libera-
tion came, there also existed - in addition to the rudiments of these two
laboratories - the nucleus of the Chemical Laboratory of the Artillery
Establishments, which had been camouflaged during the Occupation and
had continued to operate as part of the TNO, being known as the "Poort-
landlaan Laboratory’. Thus, whereas, after the war, we were able on the
one hand to carry on with what we already had, it became clear on the
other hand that the advances made in technical science now called for a
broader, more widely-embracing form of organization.

Consultations on the matter with the Executive Committee of the Central
National Council TnO, in which consultations the secretary of the Physical
Weapons Committee, Lt. Col. S. J. van den Bergh, played an energetic
rble, resulted in the Executive Committee’s approaching the Prime Minis-
ter, Ir. W. Schermerhorn, (at the time, also the Minister of War) with a
recommendation to set up a special branch of the TNO for scientific research
on behalf of national defence. The Prime Minister lent a ready ear to this
recommendation, with the result that a National Defence Research Coun-
cil TNO was, indeed, set up by joint ministerial order of July 6, 1946, issued
by the Ministers of War and of the Navy, its statutes being approved by
a Statutory Order in Council, dated October 18, 1946. On July 12, 1947,
the Executive Committee of the new council, whose members had in the
meantime been appointed by H.M. the Queen, was installed in office by
the Minister of War, His Excellency, A. H. J. L. Fiévez, acting also on
behalf of the Minister of the Navy, after which the new council was able
to embark on its actual work.

It was now immediately concerned with the still extant Physics Laboratory
of the Ministry of War and with the Central Laboratory of the Head-
quarters of the General Staff, which laboratories were officially transfer-
red to the TNO as from January 1, 1948, from which date onwards they
became known as the Physics Laboratory rvo-TNo and the Chemical
Laboratory RvO-TNO respectively. As from January 1, 1949, the former
Chemical Laboratory of the Artillery Establishments was also transferred
to the Rvo-TNO’s administration, being known henceforth as the Techno-
logical Laboratory Rvo-TNo. Thus, in the year in which the TNO is celebrat-
ing its 25th anniversary, the Rvo-TNO itself can look back on a ten-year
period of activity.
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If one compares the way military research has been organized in the
Netherlands with the situation in other countries, one sees that the form
of organization chosen is unique, in the sense that the Rvo-TNO forms part
neither of any civil service department nor of the apparatus of the armed
forces, as a body corporate, taking the form of a public corporation, it occu-
pies an independent position vis-A-vis both the civil service and the armed
forces, while, at the same time, it is organized in such a manner as to be
closely linked up to both and, by virtue of its aims and purpose, entirely
at their service in every department of its activity. Furthermore, contact
with the civil sectors of applied scientific research is assured by virtue of
its bonds with the Central National Council TnoO. In view of the experience
gained during the past ten years, one is justified in concluding that this
unique form of organization offers great advantages. On the one hand, the
relative independence and the civil structure of the Rvo-TNO make it pos-
sible to create that atmosphere in which research work thrives best, in
which co-operation, based on voluntary co-ordination, prevails over rank
in the establishment, where free initiative and powers of scientific inven-
tion can develop most fruitfully, and where continuity in research is not
unduly interrupted by fluctuations in military affairs and by changes in
staff. On the other hand, the contacts resulting from the Council’s struc-
ture provide guarantees that the research work does not set out down paths
which would lead it away from its real object, which is to promote the in-
terests of the armed forces.

These contacts are made first and foremost on the Board, on which two
delegates - one of the Minister of War and one of the Minister of the Navy
- have seats, in addition to the four non-military ’ordinary’ members. At
the same time, these two military delegates, together with the chairman
(one of the ordinary members), comprise the Executive Committee, Res-
ponsible, on the one hand, to their Minister for the carrying out of the
research policy decided upon by him and for the use to which public funds
are put, their military function, on the other hand, requires of them that
they should put before the Rvo-TNO the military problems appropriate for
research work and that they should promote the interests of the three
branches of the armed forces in like measure. When practical experience
showed that the diversified character of the problems and interests invol-
ved made this task too vast and too complicated a one for two officials
alone to tackle, the Ministers remedied this situation by appointing four
deputy delegates, who take part in all the activities of the Board and the
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Executive Committee on an equal footing with the other delegates. At
present, the situation is such that both the Staff side and the Equipment
side of each of the three armed forces are able, via these six officials, to
bring their influence to bear within the Rvo-TNO in a harmonious fashion.
As far as research policy is concerned, this is decided upon by the Minister
of Defence on the basis of annual proposals made by the Board of the rvo-
TNO, which proposals, after consultation with the Joint Committee of the
Chiefs of Staff, and after the Material Board for Navy, Army and Air
Force has furnished its views on them, are laid before the Minister in the
form of a working programme.

While the well-balanced promotion and co-ordination of the interests of
the three sections of the armed forces have been guaranteed in this way in
the top management the same principle has been applied with regard to
research itself, by setting up various different liaison committees on which
representatives of the defence departments concerned have seats. It is the
job of these committees to follow the progress of research, to compare it
with military interests and problems and to advise the Board as to the
direction research should take.

For the research work the Rvo-TNoO undertakes - either on its own initiative
or to specific commissions received from the armed forces - it has primarily
at its disposal five institutions of its own. These are: 1) the Physics Labora-
tory Rvo-TNO; 2) the Medical Biological Laboratory rvo-TNO; 3) the
Chemical Laboratory rvo-TNO; 4) the Technological Laboratory Rvo-TNO
and 5) the Institute for Perception RVO-TNO.

The work of the Physics Laboratory lies mainly in the field of technical
physics in which electronics play a dominant r6le. It is particularly con-
cerned with the armed forces’ requirements as regards detection and com-
munication and accordingly covers - besides basic physics research on these
problems - research and development work on radar, asdic, visual signalling,
electronic calculation and so on.

The Medical Biological Laboratory concerns itself with problems related
to protection against, and treatment of, the effects of radio-active, chemical
and biological weapons. Its work consequently comprises radio-biological,
bio-chemical, pharmacological and bacteriological research. The combina-
tion and interweaving of these distinct fields give this laboratory a unique
character, compared with other research centres in the Netherlands work-
ing in the medical biological field.

The Chemical Laboratory, continuing to pursue its original work, is con-
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cerned chiefly with problems of a material nature to do with defence and
protection against chemical weapons.

The Technological Laboratory, likewise linking up with its original task,
carries out research on gunpowder and explosives, also functioning in
various other fields as an inspection and development laboratory for the
armed forces.

The Institute for Perception, which began as a working party on percep-
tion, carries on research on sensory perception and obscrvational psycho-
logy and on those subjects generally which have to do with man confron-
ted with his technical environment - a confrontation which acquires an
extremely pregnant and precarious character in all manner of branches of
the military profession. This institute also occupies a unique position in the
world of scientific research in the Netherlands by reason of the constitu-
tion of its scientific staff, which includes physicists, engineers, medical
specialists and a psychologist. ,
As far as the Rvo-TNO is concerned, the need for it to possess its own
research laboratories and institutes springs from the consideration that
certain research work cannot be given to others to perform in view of the
need for secrecy, while other projects do not fit in with the work being
done in the civilian sector owing to their specifically military character.
There are, however, numerous other matters - for instance, to do with
nutrition, clothing, maintenance of equipment, mechanical structures etc. -
where this consideration does not apply or does not apply, at least, in like
measure. As regards matters of this sort, the Rvo-TNO derives advantage
from the fact that it forms part of the central TNO organization, the differ-
ent branches of which are also able to carry research in these fields. In
such cases the Rvo-TNO commissions its fellow-organizations to carry out
research work on its behalf, some of which commissions are of a general and
permanent character, while others are of an incidental character. This
means that, in principle, the entire TNO machinery lies at the disposal of
the armed forces while the various interests involved nevertheless continue
to be co-ordinated by reason of the fact that all contacts are made via the
RVO-TNO. Where necessary, the Rvo-TNO also goes to university or indus-
trial institutes for co-operation, assistance or advice. By making good use
in this way of the available research facilities in the Netherlands, the rvo-
TNO organization seeks to perform its function as the Central Defence
Research Council operating on behalf of the ministry and the armed forces,
in the most efficient manner possible.
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Research on behalf of defence is still specifically concerned with defence
matters, but this does not mean that the benefits ensuing from the results
achieved remained confined to the defence sector alone. One has only to
think of the importance radar, asdic, penicillin and ppT - all of them pro-
ducts of defence research - have assumed for shipping and civil air trans-
port, for fishing, therapy and hygiene. Similar examples, though less
spectacular, can also be found among the work we are doing in the Nether-
lands.

Lifeboat emergency rations of extremely highly-concentrated nutritional
value and originally devised for the Royal Netherlands Navy are now also
being used on a wide scale to equip life-saving rafts in the merchant marine
at home and abroad. When specifications for paint, devised on scientific
lines for the Army, reduce the number of types of paint employed by a
half, this does not only mean a saving for the armed forces; the know-
ledge and experience gained also yield benefits for the paint industry. In
the RvO-TNO, basic research on the influence of radio-active radiation on
the living organism specifically aims at discovering prophylactic and thera-
peutic means of combating severe injury from radiation during wartime.
That useful results for clinical work in times of peace should also ensue
from such research is not a matter of mere theoretical supposition - it has
been proved by fact. Problems concerning observation and perception,
concerning the adaptation to technical apparata of the human beings who
have to handle them, are, it is true, special problems, peculiar to the mili-
tary profession; nevertheless, their counterparts exist in various sectors of
civilian life, so that the solutions found to them in the military field are
of value to the civilian community as well.

These examples could be supplemented by others. The Rvo-TNO has striven
to bring about co-operation and an exchange of data with scientific
research in the civilian sectors, everywhere where national defence issues
permitted. This is also evidenced by the fact that the results of research
work undertaken have been printed in a considerable number of public-
ations, and further by the fact that several persons working on rRvo-TNO
research projects have obtained their doctor’s degree. The attention that
these publications have in many cases attracted in scientific circles abroad
as well as at home, forms a proof of the quality of the work done and the
importance of the results achieved.

If, in looking back over the first ten years of its work, the Rvo-TNO shares
the pleasure and satisfaction felt on the occasion of the TNO’s 25th anni-
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versary, its prime reason for doing so lies undoubtedly in the fact that in
that ten-year period the need to defend our national existence by military
means - which means it has endeavoured, by its own contribution, to
maintain in a state of preparedness - has not arisen. It is, in addition, a
source of further satisfaction to the organization that its research work
has not been without its benefits for the civilian community in times of
peace, even though in a less direct manner than in the case of its parent and
its sisterorganizations.
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THE BOARD OF THE RVO-TNO

MEMBERS FUNCTION DATE OF APPOINTMENT
Prof. Dr. G. J. Sizoo President 1947
Commodore E. J. Gallas Delegate of the Minister of the Navy 1956
Col. Ir. L. W. C. Adank Delegate of the Minister of War 1957
Commander H. P. Muller Deputy delegate of the Minister of theNavy 1951
Col. Ir. C. A. Bijlaard Deputy delegate of the Minister of War 1956
Lt.Col. Ir. G. J. Schot Deputy delegate of the Minister of War 1956
Col. L. W. Proost Deputy delegate of the Minister of War 1957
Prof. Dr. Ir. H. I. Waterman  Vice-President 1947
Dr. L. Neher Ordinary member 1949
Jhr. Dr. Ir. C. T. F.

van der Wijck Ordinary member 1951
SECRETARY

Mr. P. F. Tanja Secretary of the National Defence Research 1948

Council TNO

Meetings of the Board and Executive Committee of the Rvo-TNO are attended by
the following representatives of the Central Council TnO:

Ir. Z. Th. Fetter
Ir. J. W. J. Beek

P.L.Ek

President of the

Central Council TNO
Secretary-General of the
Central Council TNO
General Treasurer of the
Central Council ™0 and

Treasurer of the Rvo-TNO
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HEAD OFFICE

Address 22, Wassenaarseweg, The Hague
Telephone The Hague (01700) - 185007/9
Telegraphic address ERVEOR, The Hague

President Prof. Dr. G. J. Sizoo

Director of Physics Research ~ Prof. Ir. J. L. van Soest
Secretary Mr. P. F. Tanja

Inspector L. C. Baron van der Feltz
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RESEARCH INSTITUTIONS

Address
Telephone
Director

Deputy Director
Assistant Director

Address
Telephone
Director

Assistant Director

Address
Telephone
Director

Assistant Director

Address
Telephone
Director

Assistant Director

RVO-TNO

PHYSICS LABORATORY RVO-TNO

Vlakte van Waalsdorp, The Hague
The Hague (01700) - 777940

Ir. IJ. Boxma

Ir. S. Gratama

Ir. M. W. van Batenburg

MEDICAL BIOLOGICAL LABORATORY RVO-TNO

139, Lange Kleiweg, Rijswijk, Z-H. (South Holland)
Delft (01730) - 20330

Prof. Dr. J. A. Cohen

Dr. C. van der Meer

CHEMICAL LABORATORY RVO-TNO

137, Lange Kleiweg, Rijswijk, Z-H. (South Holland)
Delft (01730) - 20330

Drs. J. van Ormondt

Dr. P. A. Jonquiére

TECHNOLOGICAL LABORATORY RVO-TNO

137, Lange Kleiweg, Rijswijk, Z-H. (South Holland)
Delft (01730) - 20330

Ir. A. J. der Weduwen

Dr. E. W. Lindeijer
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Address
Telephone
Director

Address
Telephone
Leader
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INSTITUTE FOR PERCEPTION RVO TNO
5, Kampweg, Soesterberg
Huis ter Heide (03403) - 444
Dr. M. A. Bouman

OPTICS UNIT RVO-TNO

12, Kanaalstraat, Delft
Delft (01730) - 24950

Prof. Dr. A. C. S. van Heel



FORMER FUNCTIONARIES

DELEGATES OF THE MINISTER OF THE NAVY
Rear-Admiral J. B. Meyer
Vice-Admiral J. J. C. C. Bennik
Vice-Admiral (ret.) A. S. Pinke
Commodore A. M. Valkenburg

DELEGATES OF THE MINISTER OF WAR
Major-General Ir. J. Govers
Major-General L. Ezerman
Colonel Ir. P. H. van der Trappen
Colonel Ir. J. C. Kok
Colonel Ir. C. A. Bijlaard
Major-General Ir. M. Brinkgreve

DEPUTY DELEGATES OF THE MINISTER OF THE NAVY
Lieutenant Commander K. H. R. D. J. van Doornick A.Czn.
Lieutenant Commander L. Stam

DEPUTY DELEGATES OF THE MINISTER OF WAR
Colonel L. Ezerman
Colonel Prof. Dr. Ir. G. Otten
Major-General (ret.) Prof. Dr. Ir. G. Otten
Commodore C. W. A. Oyens

ORDINARY MEMBERS
Prof. Jhr. Dr. G. J. Elias
Prof. Dr. G. Holst

1947-1949
1949-1950
1950-1955
1955-1956

1947-1950
1950-1951
1951-1952
1952-1955
1955

1955-1957

1947-1948
1948-1951

1947-1950
1950-1953
1953-1956
1956-1957

1947-1951
1947-1949
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Prof. Dr. H. R. Kruyt

Ir. A. de Mooij A.Czn.

Ir. A. J. der Weduwen
Prof. Ir. J. L. van Soest

Ir. J. Piket

24

President of the

Central Council TNO

General Treasurer of the

Central Council TNo and Treasurer of the
National Defence Research Council T7vo
Deputy Secretary of the National
Defence Research Council TnoO
Director of the Physics

Laboratory Rvo-TNO

Assistant Director of the Physics
Laboratory RVO-TNO

1947-1953

1947-1952

1947-1948

1948-1957

1948-1955



IMPORTANT DATES IN THE HISTORY
OF THE RVO-TNO

1946 - July 6
Joint Order of the Ministers of War and of the Navy establishing the National
Defence Research Council TnO, and fixing the date of its establishment as
July 1, 1946.

1946 - October 18
Statutory Order-in-Council No. 58 conferring royal approval on the National
Defence Research Council Statutes and fixing July 6, 1946 as the date on which
said Order-in-Council should come into force.

1947 - July 12
Meeting of the Board of the Central Council Tv0, under the chairmanship of
Professor Dr. H. R. Kruyt, at which meeting the Board of the National Defence
Research Council TNO was installed in office and at which an address was
delivered by the Minister of War, His Excellency A. H. J. L. Fiévez, speaking
also on behalf of the Minister of the Navy, His Excellency, J. J. A. Schagen van
Leeuwen.

1947 - October 1
Founding of the Medical-Biological Institute Rvo-TNO, established in the premises
of the Pharmacological Laboratory of the State University of Leyden.

1948 - May 22
Resolution passed by the Board of the Central Council TNO providing for the
transfer of the Poortlandlaan Laboratory Tno to the National Defence Research
Council TNO and fixing January 1, 1949 as the date for this tranfer. The labora-
tory, established in the premises of the Technological Institute at 134, Juliana-
laan Delft, hereby acquired the name of ’Technological Laboratory Rvo-TNO’.

1948 - June 9
Ministry of War Order No. 298, transferring the management of the Central
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Laboratory of the former General Headquarters to the National Defence Re-
search Council TNO as from January 1, 1948. The Laboratory, established in the
premises of the Technological Laboratory at 134, Julianalaan, Delft, hereby
acquired the name of ’Chemical Laboratory rvo-TNO’.

1948 - August 5
Ministry of War Order No. 297, transferring the management of the Ministry of
War Physics Laboratory to the National Defence Research Council TNO as
from January 1, 1948. The laboratory, established on the Viakte van Waalsdorp,
The Hague, acquired the name of ’Physics Laboratory RvO-TNO’.

1949 - May 15
Founding of the Perception Team RvO-TNO, established in the premises of the
Natural Science Laboratory of the State University of Utrecht.

1951 - May 16
Removal of the Perception Team ®rRvO-TNO to the premises of National Air
Medical Centre at Soesterberg.

1951 - July 7
Official opening of the extension to the Physics Laboratory rRvo-TNO on the
Vlakte van Waalsdorp by the president of the rRvo-TNO in the presence of the
State Secretary of War, His Excellency, Mr. F. J. Kranenburg.

1953 - May 1
The Medical Biological Institute Rvo-TNO transferred to the new laboratory buil-
ding in Lange Kleiweg, Rijswijk.

1954 - January 1
The Medical Biological Institute rRvo-TNO at Rijswijk became known as the
Medical Biological Laboratory rRvo-TNO.

1954 - January 29
Official opening by H.R.H. Prince Bernhard of the wing in the laboratory
building at Rijswijk allocated to the Medical Biological Laboratory rvo-TNO.

1954 - December 14
Agreement between the Netherlands and the American Governments and contract
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between the American Government and the National Defence Research Council
RVO-TNO, entrusting to the latter body the establishment and maintenance of the
Shape Air Defense Technical Center.

1956 - May 1
Status of Institute conferred upon the Perception Team RvOo-TNO known hence-
forth as the Institute for Perception RvO-TNO.

1956 - July 6
Removal of the Technological Laboratory rvo-tno to the new laboratory
building in Lange Kleiweg, Rijswijk. ‘

1957 - February 8
Removal of the Chemical Laboratory rRvo-TnO to the new laboratory building
in Lange Kleiweg, Rijswijk.

1957 - April 17
Official opening by the Minister of Defence, His Excellency, Ir. C. Staf, of the
complex of laboratories in the Lange Kleiweg at Rijswijk housing the Medical
Biological, the Chemical and the Technological Laboratories of the Rvo-Tno and
known from henceforth as the ’Prince Mauritsgebouw’.

1957 - May 2
Gathering of the entire staff of the National Defence Research Council TNO in
>Amicitia’ in The Hague, to celebrate the 25th anniversary of the TNo Organiza-
tion and the completion of the Rvo-TNO’s first ten years of work.
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PUBLICATIONS ISSUED
BY THE RVO-TNO LABORATORIES






10.

11.

PHYSICS LABORATORY RVO-TNO

. Enige aspecten der moderne rekenmachines.

Boxma, IJ.
De Ingenieur 60 (1948) no. 3, 0.9-10.

. Ultrasonic reverberation measurements in liquids.

Mulders, C. E.
Appl. sci. res. B1 (1948) 149-67.

. Het electrische en thermische gedrag van statisch belaste Temcoweerstanden.

Verster, J. L.
De Ingenieur 60 (1948) no. 24, 0.62-7.

. Speurwerk, van luistertoestel tot radar.

Soest, J. L. van.
Voordrachten Kon. Inst. v. Ingrs. 1 (1949) no. 1, 38-43

. Besturing van raketten.

Symposium over raketten, deel V.
Boxma, IJ.
Voordrachten Kon. Inst. v. Ingrs. 1 (1949) no. 6, 837-94.

. Schermen en opnametechniek.

Piket, J.
Vacantieleergang 1949, deel VII.
De Ingenieur 61 (1949) no. 45, E. 123-9.

. Ultrasonic absorption in water in the region of 1 mc/s.

Mulders, C. E.
Nature (Londen) 164 (1949) 347-8.

. Ultrasonic reverberation measurements in liquids IL

Mulders, C. E.
Appl. sci. res B 1 (1950) 341-57.

. Reverberation measurements in liquids.

Mulders, C. E.

Nuovo cimento S 9, 7 (1950) supplemento no. 2.

Photo-electriciteit, recente ontwikkelingen.

Piket, J.

Natuurkundige voordrachten (Diligentia), nieuwe reeks no. 29 (1949-1950)
91-101.

Moderne rekenmachines.

Boxma, IJ.

TNO-Nieuws 5 (1950) 84-6.
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12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

34

De onderwateracoustiek en haar toepassingen.

Batenburg, M. W. van.

Natuurkundige voordrachten (Diligentia), nieuwe reeks no. 29 (1949-1950).
Electronische rekenapparaten: mathematische grondslagen.

Boxma, IJ.

Tijdschr. Ned. Radio Genootsch. 15 (1950) 299-311.

Sound field and boundary condition in ordinary liquids.

Mulders, C. E.

Colloquium over ultrasonore trillingen (1950) 146-52.

Gedrukte kringen (in de zwakstroomtechniek).

Lagerwey, ]J.

De Ingenieur 63 (1951) no. 13, 0.9-13.

Ontwerp en constructie van holle-ruimte golfmeters voor cm-golven.
Toppinga, M. L.

Tijdschr. Ned. Radio Genootsch. 16 (1951) 185-207.

Informatie theorie.

Soest, J. L. van

Natuurkundige voordrachten (Diligentia), nieuwe reeks no. 30 (1951-1952)
49-57.

Het gebruik van richtingskoppelingen bij antenne-aanpassingsproblemen.
Gratama, S.

Tijdschr. Ned. Radio Genootsch. 17 (1952) 85-102.

Symposium over ruis: historische inleiding.

Soest, J. L. van.

Tjjdschr. Ned. Radio Genootsch. 17 (1952) 197-8.

Symposium over ruis: ruis in ontvangers en versterkers.

Gratama, S.

Tijdschr. Ned. Radio Genootsch. 17 (1952) 207-47.

Het element germanium.

Plas, Th. van der.

Chemisch weekbl. 48 (1952) 137-45.

Spectroscopie met microgolven.

Plas, Th. van der.

Chemisch weekbl. 49 (1953) 357-64.

The effective dielectric constant of solid mixtures.

Poley, J. Ph.

Physica 19 (1953) 298-300.



24.

25.

26.

27.

28.

29,

30.

31.

32

33.

34.

35.

Note on the dielectric relaxation in glycerine.

Poley, J. Ph.

Physica 19 (1953) 300-2.

Het synthetische element in de informatietheorie.

Soest, J. L. van,

Verhand. 33e Ned. natuur- en geneesk. congres (1953) 97-8.
Onderzoek aan niet-reciproke vierpolen in het cm-golvengebied.
Trier, A. A. Th. M. van.

Tijdschr. Ned. Radio Genootsch.18 (1953) 211-29.

Experiments on the Faraday rotation of guided waves.

Trier, A. A. Th. M. van.

Appl. sci. res. B 3 (1953) 142-4.

Guided electromagnetic waves in anisotropic media.

Trier, A. A. Th. M. van.

Appl. sci. res. B3 (1953) 305-71. (zie ook dissertatie Delft 1953).
Method of obtaining information on the internal dielectric constant of
mixtures.

Loor, G. P. de.

Appl. sci. res. B 3 (1953) 479-81.

Het slijpen van ferriet staafjes.

Leemans, P.

Polyt. tijdschr. 9 (1954) no. 19/20, 405a-7a.

De radiocommunicatie.

Poley, J. Ph.

Gebroken dijken; Goeree-Overflakkee en de ramp van 1 febr. 1953.
Middelharnis 1954, 84-7.

Problemen van de koppeling van het magnetron aan een golfpijp.
Toppinga, M. L. en Schuytemaker, J.

Tijdschr. Ned. Radio Genootsch. 19 (1954) 157-79.

Reaction of Li Al He with organic selenium and tellurium halogenides.
Langen, J. O. M. and Plas, Th. van der.

Research 7 (1954) 512.

Ellipsoidal molecular shape and dielectric relaxation analysis.
Poley, J. Ph.

Journ. chemical physics 22 (1954) 1466.

Photoconductivity in cadmiumselenide.

Dirksen, H. J. and Memelink, O. W.

Appl. sci. res. B 4 (1954) 205-16.
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36.

37.

38.

39.

40.

41

42.

43.

44,

45.

46.

36

An introduction to scientific information.

Soest, J. L. van.

Synthese 9 (1954) 177-81.

A contribution of information to sociology.

Soest, J. L. van.

Synthese 9 (1954) 265-73.

The computation of the complex dielectric constant from microwave impe-
dance measurements.

Poley, J. Ph.

Appl. sci. res. B 4 (1954) 173-6.

Dielectric properties of tellurite glasses.

Poley, J. Ph.

Nature, London, 174 (1954) 268.

Microwave dispersion of mono substituted benzenes; evidence for molecular
resonance absorption.

Poley, J. Ph.

Journ. Chem. physics 23 (1955) 405-6,

- Microwave dispersion of some polar liquids.

Poley, J. Ph.

Appl. sci. res. B4 (1955) 337-87. (zie ook dissertatie Delft, 1955).

Bereiding van enige elementen in extreme zuiverheidsgraad.

Scholten, J. J. F.

Chemisch weekblad 51 (1955) 583-6.

On the average uncertainty of a continuous probability distribution.
Mosch, A. D. du.

Appl. sci. res. B 4 (1955) 469-73.

Existence d’une seconde dispersion dipolaire en ondes milliméeriques dans
les benzénes substitués.

Poley, ]J. Ph,

Cahiers de physique no. 60 (1955) 10-1.

Technique de mesure de la relaxation des liquides polairesen ondes centimétriques
Poley, ]. Ph.

Onde électrique 35 (1955) 455-8.

Méthode de décermination rapide de la valeur de 'impedance, du taux
d’ondes stationnaires ou de la phase d’une charge inconnue, dans la région
des ondes centimétriques; réalisations.

Toppinga, M. L.

Onde électrique 35 (1955) 460-1.



47. Some consequences of the finiteness of information.
Soest, J. L. van.
Information theory, 3rd London symposium, 1956, 3-7.
48. Intensiteitsbeperkingen in het electromagnetische frequentiespectrum.
Poley, J. Ph.
Geloof en wetenschap (1956) 68.
49. Quelques calculs sur la relaxation des mélanges hétérogenes.
Loor, G. P. de.
Arch. des sciences 9 (1956) fasc. spec. 41-3.
50. Le choix d’'une formule pour la détermination de la constante diélectrique
des mélanges hétérogenes.
Loor, G. P. de.
Arch. des sciences 9 (1956) fasc. spec. 37-40.
51. Quelques mesures sur I'effet Faraday en ondes centimétriques.
Snieder, J.
Arch. des sciences 9 (1956) fasc. spec. 121-6.
52. Appareil thermique pour régler la température d’une maniére continue
(—35°C — + 150°C) pour les mesures en ondes centimétriques.
Snieder, J.
Arch. des sciences 9 (1956) fasc. spec. 76-9.
53. Signaal/ruis-verhouding en informatie.
Soest, J. L. van.
Ned. tijdschr. v. natuurk. 22 (1956) 233-7.
54. Dielectrische relaxatie van eenvoudige polaire moleculen.
Poley, J. Ph.
Chem. weekblad 52 (1956) 464-9.
55. Enige transistorschakelingen in de impulstechniek.
Groneveld, E. W.
Ned. tijdschr. v. natuurk. 23 (1957) 69-77.
56. Toepassing van ultrageluid onder water.
Rynja, H. A. J.
Symposium ultrageluid, deel I. De Ingenieur 69 (1957) no. 13,0.31-7.
57. Détermination de la constante diélectrique de matiéres plastiques armées de fibre de verre.
Loor, G. P. de.
Arch. des sciences 10 (1957) fasc. spec., 59-61.
58. Influence de la porosité sur le facteur de Landé g des ferrites polycristallins.
Snieder, J.
Arch. des sciences 10 (1957) fasc. spec. 147.
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59.

60.

61.

62.

63.

38

On measures of information.

Stam, A. J.

Proc. Kon. Ned. Acad. v. Wetensch., series B 60 (1957) 201-11.
Troposferische voortplanting van VHF en UHF radiogolven ver voorbij de
horizon en enkele practische toepassingen.

Gratama, S.

Tijdschr. Ned. Radio Genootsch. 22 (1957) 117-85.

Een electrische analoge correlator.

Schooneveld, C. van.

Tijdschr. Ned. Radio Genootsch. 22 (1957) 205-37.
Strategische spelen.

Meinardi, J. J.

Tijdschr. Ned. Radio Genootsch. 22 (1957) 239-63.

The Ki-and true g-values of polycrystalline ferrites.

Snieder, J.

Appl. sci. res. B 6 (1957) 471-3.



10.

11.

MEDICAL BIOLOGICAL LABORATORY RVO-TNO

. Reversibility of the inhibition of true cholinesterase by physostigmine.

J. A. Cohen, F. Kalsbeek, M. G. P. J. Warringa.
Biochim. Biophys. Acta 2, 549, 1948.

. The significance of butyrylcholine in the testing of cholinesterase-containing

preparations.

J. A. Cohen, F. Kalsbeek, M. G. P. ]J. Warringa.
Acta Brevia Neerlandica XVII, 32-36, 1949.
Ned. Tijdschr. Geneesk. 93, no. 21, 1949.

. The significance of the substrate in the testing of true cholinesterase.

J- A. Cohen, F. Kalsbeek, M. G. P. J. Warringa.
Proceedings LI, 5, 1948.

. The influence of various hormones on the utilization of glucose.

J. A. Cohen.
Biochim. Biophys. 4, 535, 195C.

. The true cholinesterase activity of the brains of physostigmine poisoned rats

F. Kalsbeek, J. A. Cohen.
Biochim. Biophys. Acta 4, 559, 1950.

. Cholinesterase in cerebrospinal fluid.

F. Kalsbeek, J. A. Cohen, B. R. Bovens.
Biochim. Biophys. Acta 5, 548, 1950.

. Protection of true cholinesterase against diisopropylfluorophosphonate by

butyrylcholine.
J- A. Cohen, M. G. P. J. Warringa, B. R. Bovens.
Biochim. Biophys. Acta 6, 469, 1951.

. The sodium and phosphate spaces in vitamin E deficient rats.

J- A. Cohen, C. v. d. Meer, M. G. P. J. Warringa.
Acta Physiol. Pharmacol. Neerl. 2, 270, 1951/52.

. The metabolism of phosphate in the muscle of vitamin E deficient rats.

J. A. Cohen, M. G. P. J. Warringa.

Acta Physiol. Pharmacol. Neerl. 2, 262, 1951/52.

Influence of vitamin E on liveresterase and cholinesterase.
C. v. d. Meer, H. Th. M. Nieuwerkerk.

Biochim, Biophys. Acta 7, 263, 1951.

Esterase activity and creatin excretion in E deficient rats.
C. v. d. Meer, F. Kalsbeek.

Biochim. Biophys. Acta 6, 135, 1950.
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12. De invloed van CaClz op cholinesterase.
C. v. d. Meer.
Chemisch Weekblad 48, 118, 1952.
13. De koolhydraat-stofwisseling van het met tetanustoxine vergiftigde dier.
F. Wensinck.
Chemisch Weekblad 48, 8, 1952.
14. Effect of Calcium chloride on cholinesterase.
C. v. d. Meer.
Nature 171, 78, 1953.
15. Purification of cholinesterase from ox red cells.
J. A. Cohen, M. G. P. J. Warringa.
Biochim. Biophys. Acta 10, 195, 1953.
16. Carbohydrate metabolism in local and generalized tetanus.
F. Wensinck, J. A. Cohen.
Biochim. Biophys. Acta 10, 184, 1953.
17. Methods to estimate the turnover number of preparations of ox red cell cholinesterase,
J. A. Cohen, M. G. P. J. Warringa.
Biochim. Biophys. Acta 11, 52, 1953.
18. Papierchromatografie van met P32 gemerkte organische phosphaten.
J. A. Cohen, mede namens R. A. Oosterbaan.
Chemisch Weekblad 49, 308, 1953.
19. De Zenuwgassen.
J. A. Cohen.
Ned. Militair Geneesk. Tijdschrift 5, 263, 1952.
20. De verdediging tegen biologische wapens.
F. Wensinck.
Enkele aspecten van de chemische oorlogvoering.
J- A. Cohen.
Orgaan v. d. Beoefening der Krijgswetenschap, afl. 7, 200 + 205, 1951/52.
21. The use of P? labelled DFP in the study of the turnover number and the
chemistry of the active group of cholinesterase.
J. A. Cohen, R. A. Oosterbaan, M. G. P. J. Warringa.
Résumés des Communications Ile Congrés International de Biochemie, p.
231. 21-27 Juli, 1952, Paris.
22. The oxidative phosphorylation by mitochondria isolated from the spleen of
rats after total body exposure to x-rays.
D. W. van Bekkum, H. ]J. Jongepier, H. T. M. Nieuwerkerk, J. A. Cohen.
Trans. of the Faraday Soc. 49, no. 363, 1953, p. 329.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

Glycolysis by muscle extracts in local tetanus.

F. Wensinck, J. J. Boevé, H. Renaud.

Brit. J. exp. Pathol. 34, 681, 1953.

The oxidative phosphorylation by mitochondria isolated from the spleen
of rats after total body exposure to x-rays.

D. W. van Bekkum, H. J. Jongepier, H. T. M. Nieuwerkerk, J. A. Cohen.
Brit. J. Radiol. 27, 127, 1954.

The fate of P32 labelled diisopropylfluorophosphonate in the human body
and its use as a labelling agent in the study of the turnover of blood plasma
and red cells.

J. A. Cohen, M. G. P. J. Warringa.

The J. of Clin. Invest. 33, 459, 1954.

Prophylaxe en therapie van de stralingsziekte.

D. W. v. Bekkum.

De toepassing van desinfectantia bij de verdediging tegen biologische wapens.
F. Wensinck.

Over het reinigen van de door aanrakingsvergiften besmette huid.

J. Visser.

Ned. Mil. Geneesk. Tijdschr. 7e jrg., no. 5/6 pag. resp. 108, 119, 145, 1954,
Bepaling van de verversing van erythrocyten en plasma-eiwit met behulp
van radio-actief DFP%2,

J- A. Cohen.

Ned. Tijdschr. voor Geneeskunde 98, II, no. 23, p. 1592, 1954.

The turnover number of ali-esterase, pseudo- and true cholinesterase and
the character of the combination of these enzymes with diisopropylfluoro-
phosphonate (DFP).

J. A. Cohen, R. A. Oosterbaan, M. G. P. J. Warringa.

Arch. int. de Physiologie LXII, 574, 1954.

Influence du tetanos local sur Iactivité DPN-asique du tissue musculaire.
F. Wensinck.

Estrato dagli atti del VI Congresso Internazionale di Microbiologia.

Roma, 6-12 Settembre 1953-Vol. 1, Sez. IV, p. 788.

Enige toepassingen van isotopen in de experimentele geneeskunde.

J. A. Cohen.

Ned. Tijdschr. voor Geneeskunde 99, no. 2, 138, 1955.

Het biochemische onderzoek van geisoleerde celbestanddelen.

D. W. van Bekkum.

Ned. Tijdschr. voor Geneeskunde 98, IV. no. 48, p. 3521, 1954.
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32.

34.

35.

36.

37.

38.

39.

40.

41.

42

The nature of the reaction between diisopropylfluorophosphate and chymo-
trypsin.

R. A. Oosterbaan, P. Kunst, J. A. Cohen.

Biochimica et Biophysica Acto 16, 300, 1955.

. Purification of cholinesterase from ox red cells.

M. G. P. J. Warringa, J. A. Cohen.

Biochemica et Biophysica Acta 16, 300, 1955.

The disturbance of oxidative phosphorylation and the breakdown of ATP
in spleen tissue after irradiation.

D. W. van Bekkum.

Biochimica et Biophysica Acta 16, 437, 1955.

Phosphorylating activity of mitochondria after total body irradiation.

D. W. v. Bekkum.

Radiobiology Symposium 1954, Liege, Aug.-Sept., p. 201.

The mechanism of action of anticholinesterases.

J. A. Cohen, C. H. Posthumus.

Acta Physiol. Pharmacol. Neerl. 4, 17, 1955.

Determination of the life of human blood platelets using labelled diisopro-
pylfluorophosphonate.

C. H. W. Leeksma, J. A. Cohen.

Nature 175, 552, 1955.

Phosphorylating activity of mitochondria after total body irradiation.

D. W. van Bekkum.

Proceedings of the Symposium held at Liége Aug.-Sept. 1954, p. 201-209.
The heart of Mya arenaria as a test object for acetylcholine.

E. Meeter.

Acta Physiol. Pharmacol. Neerl. 4, 233-242, 1955.

Relationship between the pharmacological action of neuromuscular drugs
and their capacity to inhibit esterases.

J. A. Cohen, M. G. P. J. Warringa, I. Indorf.

Acta Physiol. Pharmacol. Neerl. 4, 187-200, 1955.

The effect of X-Rays on the oxidative phosphorylation of mitochondria in
relation to nuclear damage.

D. W. v. Bekkum, O. Vos.

Br. J. Exp. Pathol XXXVI, no. 4 Aug. 1955.



42.

43.

44.

45.

46.

47.

48.

49.

The turnover number of ali-esterase, pseudo- and true cholinesterase and
the combination of these enzymes with diisopropylfluorophosphonate.

J. A. Cohen, R. A. Oosterbaan, M. G. P. J. Warringa.

Biochim. Biophys. Acta 18, 228, 1955.

Enkele medische aspecten van de uvitwerking van een atoombom.

D. W. van Bekkum.

Congres B.B.B. 19 september 1955, Den Haag.

Etude électrophorétique des estérases sériques et de la fixation du DF®2P
dans le sérum, chez le lapin et le cobaye.

R. Goutier.

Biochim. Biophys. Acta 19, 524, 1956.

The protective action of dithiocarbamates against the lethal effects of X-
irradiation in mice.

D. W. v. Bekkum.

Acta Physiol. Pharmacol. Neerl. 4, 508, 1956.

Evidence for the cellular hypothesis in radiation protection by bone marrow
cells.

O. Vos, J. A. G. Davids, W. W. H. Weyzen, D. W. van Bekkum.

Acta Physiol. Pharmacol. Neerl. 4, 482, 1956.

The mechanism of action of anticholinesterases II. The effect of diisopropyl-
fluorophosphonate (DFP) on the isolated rat phrenic nerve-diaphragm pre-
paration.

A. Irreversible effects.

C. v. d. Meer, E. Meeter.
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