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The Search for Radiation Standards and Science
Diplomacy in the Interwar Period

Aske Hennelund Nielsen* and Maria Rentetzi**

This paper argues that international cooperation on devising radiation standards and
measuring devices has been an issue not only of national concern but of binational and
international conflict in the interwar period. Moreover, the production of radiation safety
standards and radiation units gradually became a diplomatic process that underlined
national rivalries and depended on political and diplomatic interests. As a result of this
diplomatic process, early major scientific actors on radiation research lost prominence. The
need to decide on radiation standards that could address medical, military and industrial
concerns was therefore acute long before the 1950s and the establishment of international
organizations such as the United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR) and the International Atomic Energy Agency (IAEA), that took
the lead in regulating the uses of ionizing radiation in the postwar period.

Key words: International Radiological Congress; Inter-war period; Science

diplomacy; Scientific standards; Radiation protection; Radiology.

The pioneering work of Wilhelm Conrad Röntgen in 1895 led to a veritable sci-

entific breakthrough through the introduction of ‘‘X-rays’’ also known as ‘‘Röntgen

rays.’’ As Bettyann Kevles wrote: ‘‘[…] it is hard to imagine how wonderful the x-

rays seemed in the euphoric winter of 1896.’’1 Indeed, X-ray images of the body

did not only ‘‘help shift social and moral boundaries,’’2 they also helped establish

new research groups and centers for the study of X-rays and ionizing radiation. In

Paris, Pierre and Madame Curie3 developed the science of natural radioactive

minerals through their discoveries of radium and polonium. By the early 1900s,

and especially after the couple jointly won the Nobel Prize for Physics in 1903, the

Curie Laboratory was considered the most prominent scientific institution both

nationally and internationally in the new science of radioactivity.4 Throughout her

career, Madame Curie trained a number of young scientists, male and female, who

joined her from other European institutes. Some students would later go on to the

US to set up new research centers and enterprises there. For example, Sabin
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Arnold von Sochocky, the founder of the radium dial painting industry in the US,

claimed to have been trained at the Curie Laboratory before moving to New

Jersey in the late 1910s.5 In Vienna, the Institute for Radium Research, established

in 1910, followed suit and led research on ionizing radiation in Austria thanks also

to the rich uranium resources of the Joachimsthal mines.6 Like the Curie Labo-

ratory, the Vienna Institute also provided expertise and skilled personnel to the

emerging radium industry in the US.7 As pioneers within the field of the science of

radioactivity, both groups would also become leaders in the development of

radiation units and standards,8 also leading to rivalries between the two scientific

communities in the 1910s and early 1920s.9

As with other early histories of standardization in the late nineteenth and early

twentieth century, the first steps towards radiation standardization were not nec-

essarily carried out by governmental agencies and bodies. Rather, the

standardization was carried out by interested networks, communities and actors

who perceived the act of standard making as a necessary practice to further their

respective fields and to achieve further success.10 These groups often met at

international conferences or congresses, to negotiate and discuss the theoretical

and practical aspects of standard making and to maintain social contacts and

networks.11 The early history of radiation standardization did not differ on these

points. In 1910, the ‘‘International Commission for the Radium Standard’’ was set

up to decide on an international radium standard called the ‘‘curie.’’12 The group

consisted of several prominent scientists, including Madame Curie of France,

Ernst Rutherford of the United Kingdom and Stephen Meyer, head of the Vienna

Institute13 While the standard enacted by this group was disseminated and used

from 1910 to the 1930s,14 it was not until the first International Radiological

Congress (IRC) in 1925 in London that international standards were drawn up for

radiation exposure and the establishment of radiation units.15

The 1925 IRC gathered over 500 representatives from twenty-one countries16

and represented a major step in international cooperation on producing common

standards of radiation in medicine and radiology. As Albert Soiland, a key fig-

ure in establishing radiology as an independent medical faculty in the US,

commented that same year: ‘‘The first International Congress of Radiology will go

down in medical history as the greatest achievement of organized radiologists.’’17

The Congress attracted not only the interest of a large number of radiologist but

also ‘‘the most distinguished scientists from every civilized country in the world.’’18

Even the strong anti-German sentiment that had existed in several European

radiological communities following the First World War—with several attempted

boycotts of German X-ray manufacturers and the exclusion of German scientists

from learned societies in France and Britain in the early 1920s—was forgotten,
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with the German delegates serving side by side with representatives from other

countries.19

By the mid-1920s, new scientific centers in Sweden, Germany, the US, France

and the UK had risen to international prominence, undertaking new initiatives for

the international standardization of radiation units and protection initiatives at a

grander scale than ever before. Notably, however, neither the Curies nor the

Viennese Institute were represented at the 1925 or following Congresses in any

meaningful capacity, seemingly overshadowed by the work of the new research

centers.20 While these new centers were not ignorant of the pioneering work of the

Curies and the research undertaken in Vienna, and were even directly inspired by

them in some cases, the new generation of radiological institutions did not directly

involve these early actors in their search for radiation standards.

Recent scholarship has studied scientific standard making by international

organizations.21 With this article, we highlight that the interwar period was in

many ways foundational for later developments within the standardization of

radiation units as well as X-ray protection. Despite this, the interwar period has

seen comparatively less scholarship than the preceding and following periods.

Previous research has focused on various aspects of radiation standardization and

radiation protection in the interwar period, mostly in national or regional con-

texts.22 Notably, Daniel Serwer has provided an account on the ‘‘rise of radiation

protection’’ from the late eighteenth century to before the Second World War,

focused on Western Europe and the USA.23 However, this research has not

focused on how radiation standards and radiation protection were achieved in the

international setting through scientific diplomacy carried out by various actors in

the interwar period.

Our purpose with this article is therefore twofold. Firstly, we highlight how the

early developments in radiation standardization and protection from around 1920–

39 in many ways were not only the result of international scientific debate but also

science diplomacy. We argue that these standards were the culmination of dif-

ferent radiological and X-ray communities and actors as they attempted to

advance their national interests by promoting their own scientific conclusions to be

superior to ‘‘competing’’ states and delegations.24 Secondly, we study the forma-

tion of the international scientific communities, concerned with the practice and

use of radiology and radium for primarily medicinal purposes, that would continue

to function also after the Second World War.

Our point of departure is the International Radiological Committee (IRC) and

its two most prominent committees, the International X-Ray Unit Committee

(IXUR) and the International X-Ray and Radium Protection Committee

(IXRPC), the predecessors to the International Commission on Radiation Units

and Measurements and the International Committee for Radiation Protection

respectively. We ask which institutional, organizational, transnational and scien-

tific developments facilitated the rise to prominence of these new actors and

national groups as well as what diplomatic relationships existed between them.
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Why were the national groups in Sweden, the UK, the US, Germany and France

so important in the interwar period, and why were the earlier scientific actors like

the Curies and the Viennese Institute seemingly less important?

This article is based on several different sources including scientific publica-

tions, personal recollections, institutional histories, congress reports and archival

materials. The archives of the IRC were mostly destroyed during the Second

World War, as the materials had been transported to Germany in preparation for

the 1940 congress in Berlin.25 However, drawing on new archival sources related to

Rolf Sievert and his domestic and international engagement, located at the

Karolinska Institute in Stockholm, has allowed us to delve into negotiations that

previously were inaccessible and unknown. These new sources reveal the breadth

of national concerns and the malleability of radiation protection and radiation

standards long before the establishment of the IAEA and the attempt to regulate

nuclear energy on the the United Nations level.

The Radiant 1920s

The period from the late 1890s to the 1910s saw the formation and foundation of

radiological clinics and institutions in several countries.26 In Sweden, the first steps

were taken by the physician Thor Stenbeck at the Seraphim Hospital in Stock-

holm.27 Already in February 1896 Stenbeck had become interested in the

discovery of X-rays just months after Röntgen’s first publication in December

1895. Over the next years, Stenbeck specialized in medical radiology, applying for

grants to buy new equipment as well as making international study trips.28 Sten-

beck would go on to garner much national acclaim, establishing a small private

clinic in 1899 and producing several impressive results including what many within

the Swedish radiological community have considered the first ‘‘successful’’ cancer

treatment using radiation in history.29 Stenbeck would continue to work as a

radiologist until 1914, however it would be one of his assistants, the young

physician Gösta Forssell, that would carry on Stenbeck’s mantle and become the

‘‘founder of Swedish Medical Radiology.’’30

Forssell was born in 1876 and studied medicine at Uppsala University and

Stockholm University in the late 1890s and early 1900s.31 From 1899–1900, he was

employed as an assistant to Stenbeck treating patients and writing a research

paper on X-rays and human anatomy.32 His fate changed when professor John

Berg, director of the Seraphim Hospital, offered him leadership of the Röntgen

Institute at the Seraphim Hospital’s Department of Surgery in July 1906.33 Forssell

and Berg worked closely together trying to bolster radium and X-ray treatment in

Stockholm.34 As Forssell later claimed: ‘‘John Berg’s great merit was that of

understanding very early that radiotherapy could not be developed in a productive

way without having its own clinic especially equipped for this purpose (see

Fig. 1).’’35
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At same time that the Viennese physicists were establishing the Institute for

Radium Research in Vienna, Forssell and Berg institutionalized radiotherapy in

Stockholm. Berg had contacted several of his friends and acquaintances to collect

funds for his new institution, raising around 40,000SEK through these private

benefactors.36 In 1910, the pair purchased a building on Scheelegatan 10 in

Stockholm to set up the first proper radiotherapy clinic for cancer treatment in the

country under the name ‘‘Radiumhemmet’’,37 with Forssell appointed as the

clinic’s director on the day of its inauguration: August 1, 1910.38 Radiumhemmet,

Swedish for ‘‘The Home of Radium,’’ was constructed to provide a cozy and

domestic atmosphere to put the patients at ease during their medical consultations

and treatments.39

Already by 1916, the building at Schéelagatan became too small for Radi-

umhemmet’s ever expanding activities. A new building at Fjällgatan 23 was

acquired and fitted for clinical radiological work, doubling the amount of hospital

beds.40 Success at home was not enough without international visibility and sup-

port. Throughout the 1910s, Forssell was heavily involved in the international

radiological community, visiting major radiological centers in Germany, Austria

and France41 at the same time he was continuing his research on X-ray imaging.42

Fig. 1. Stenbeck’s clinic in Stockholm, 1899. From left to right, Thor Stenbeck, Gösta Forssell

and Georg Liljenroth and an unknown patient. It is characteristic of this period that patients are

used for illustrative medical purposes, with attention only drawn to the medical actors. Source:

Wikimedia Commons https://commons.wikimedia.org/wiki/Category:Thor_Stenbeck#/media/File:

Thor_Stenbecks_r%C3%B6ntgeninstitut_1899.jpg. Cited September 27. 2023
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One of Forssell’s strongest qualities was his ability to seek out strong employees

and talents.43 Rolf Sievert was one of them. Sievert was born in 1896 in Sweden as

the son of a wealthy German industrialist Max Sievert.44 The younger Sievert

developed an interest in physics and science and completed his bachelor of arts at

Uppsala University in 1919. Also in 1919, Sievert would move to Stockholm and

work as an assistant at the Nobel Institute’s Academy of Sciences.45 Five years

later he completed his filosofie licentiate, equivalent to a doctorate, in physics at

Stockholm University College (later Stockholm University).46

In 1920, Sievert undertook a private study trip to the US to study radiation

physics. Around that time, Forssell was actively seeking out a physicist to plan and

monitor radiation dosages at Radiumhemmet.47 Forssell learned of the recently

graduated Sievert through his colleague at Radiumhemmet, Gunnar Lundgren,

who had heard of Sievert and his work on X-ray absorption at the Nobel Insti-

tute.48 By happenstance, Forssell was also travelling in the US to study radiology,

and Sievert and Forssell met by accident in New York.49 Forssell and Sievert

found they had a good rapport and decided to continue their tour in the US

together. Following their return to Stockholm, Forssell made sure that Sievert was

connected to Radiumhemmet, and by 1924 Sievert became the first director of the

newly founded Radiophysics Laboratory.50

Establishing a radiophysics laboratory in a medical clinic was not an oddity.

Although physicists and physicians had started a somewhat uneasy cooperation

within the burgeoning field of radiology in the early 1900s,51 by the 1920s, things

had changed. The interdisciplinarity of radiotherapy required close cooperation of

medical personnel, radiologists and physicists in order to communally address

pressing questions on radiation protection and the standardization of radiation

units. A major concern in this period was the intercomparison of dosimeters and

the definition of a singular, practical radiation dose.52 Guido Holzknecht, the

leading Austrian physician in the field from the Vienna General Hospital,53 had

plied for the mobilization of physicists capable of addressing these issues in their

laboratories already in 1915 as chair of a special commission of the German X-Ray

Society on dosimeter comparison.54 Forssell’s decision to expand Radiumhem-

met’s activities by hiring Sievert was certainly also a step in this direction and was

part of an international movement to refine and standardize radiological practice.

Indeed, Swedish radiologists had developed strong international connections to

all major radiological centers in Europe and in the US. The most prominent of

these countries was Germany, which by the 1920s had emerged as a leading

radiology center,55 with premier research institutions clustered around Hamburg

with the Radiological Department of the General Hospital of St. George, the

Physikalisch-Technische Reichsanstalt in Berlin and notably the University-

Women’s Clinic of Erlangen.56 Swedish medical sciences were heavily aligned and

oriented towards German research institutions in the interwar period, and, as such,

developments taking place in Germany and the German-speaking countries also

became important for Swedish radiologists.57 It is indicative that a survey of all
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publications* in the period from 1909–40 from Radiumhemmet’s scientific per-

sonnel shows that 25% of all publications were published in German. The

remaining texts were published in Swedish (26%), English (45%) and French

(4%).58

A Tale of Two R-Units

At this junction, it is relevant to present the paradoxical situation, that by the mid-

1920s, two different radiation standards, both named the ‘‘R-Unit’’ were being put

forward by two of the main radiological centres of the world: France and Ger-

many.** While both units were being propagated for the same reasons, namely the

need to standardize radiation units and dosages through a single unified unit, their

development also reveals national peculiarities that meant that not only were the

standards technically incompatible, but also diplomatically.

To start with the chronologically first unit, the French unit had been developed

by the French-Romanian medical physicist Iser Solomon in 1921, with strong

support by the prominent French physician Antoine Béclère. As mentioned,

France had been an early pioneer in the science of radiation through the

groundbreaking work of the Curies and Henri Becquerel. However, by the mid-

1920s, new medical actors—particularly Béclère and Solomon—seem to have

taken over as the most prominent French representatives in the international

scene.

The relationship between Béclère and Solomon was similar to that of Forssell

and Sievert in Stockholm. Béclère had become a medical doctor in 1877 at the age

of twenty-one,59 and following the discoveries of Röntgen in 1895, had reoriented

his career into the field of radiology. Béclère’s strong engagement within the

radiological community led him to be called ‘‘The father of French radiology.’’60

Some of Béclère’s accomplishments include being the co-founder of the French

radiological society Société de Radiologie Médicale de France in 1908 as well as its

first president,61 and Béclère continued to be active within both the French and the

international radiological community even after his retirement in 1921. Solomon

had become a trusted colleague and aide to Béclère at the Saint-Antoine Hospital

in Paris following the First World War.62 Solomon was deeply interested in X-ray

dosages, and would go on to become the director general of the Department of

Radiology at Saint-Antoine in 1920.63 In 1921, Solomon developed a radiation

standard which he called the ‘‘R-unit,’’ but which was also called the ‘‘Solomon-

unit,’’ to be measured through an ‘‘ionometer‘‘ instrument. This unit was calibrated

* This includes academic articles, non-academic articles, monographs and other contribu-
tions, as well as translations into other languages.

** In this article, we differentiate between the German and French ‘‘R-units’’ with an
uppercase R, and the international ‘‘r-unit’’ as settled upon at the 1928 IRC, with a lowercase
r.
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to the emanations of a gram of radium through filtration,64 and in this respect was

a direct continuation of a French tradition dating back to the 1900s regarding

radiation standardization. Various proposals, closely connected to or even sug-

gested by Madame Curie herself, had been put forward in the first decade after the

turn of the century, almost all tied directly to the emanations and weight of radium

as their baseline.65 With this R-unit, Solomon hoped that the many incompatible

national standards could be unified through his instrument and radiation

standard.66

Turning to Germany, the German ‘‘R-unit’’ also called the ‘‘Behnken-unit’’ was

developed by the physicist Herman Behnken at the Physikalisch-Technische

Reichsanstalt in Berlin in 1924. This radiation standard used an ‘‘air pressure

chamber’’ of Behnken’s design to measure the amount of radiation in the air and

was constructed by the German company Siemens and Halske.67 Like Solomon,

Behnken hoped that with this new instrument and X-ray standard that a single

unified unit could be settled upon, first within Germany through the standard-

ization efforts of the German X-ray Society, and later, internationally.68

Behnken’s efforts to standardize dosages within Germany should be viewed in

connection with the prevailing but controversial radiation unit the ‘‘unit skin

dose,’’ which by the early 1920s had become the de-facto radiation standard in

clinical practice in Germany.69 This dose, also known as the erythema dose and in

German the Hauteinheitdosis (HED), referred to the exposure of a patient’s skin

to X-rays to elicit a distinctive reaction on the skin based on an arbitrary time

scale. This was a simple and practical measurement that required no specialized

equipment and allowed for rough comparisons between clinics.70 However, the

HED also led to conflict within the German radiological community between the

physicians and physicists. The standard was well liked by the physicians because of

its practicality, and disliked by the physicists, who found the dose imprecise. This

led to persistent disagreements between the two sub-groups of the German radi-

ological community. A foundational study from 1924 carried out by Leonhard

Grebe and Heinrich Martius noted a four-fold difference of the radiation dosage

administrated across different radiotherapy groups within Germany, all using the

HED.71 For the precision-minded medical physicists this was an unacceptable sit-

uation, with Grebe and Martius stating that based on their survey of fourteen

German clinics the enormous difference observed meant that the HED was only

usable when aligned with an ‘‘exact physical unit.’’72 For their study, Grebe and

Martius had used what they considered to be one such unit, namely Behnken’s R-

unit.

Returning to the prominence of German radiology in the interwar period, the

case of the HED and the internal German debates provide an instrumental

example. Sievert’s work at Radiumhemmet in the 1920s confirms the heavy

influence of the German medical debates in Sweden and internationally, as well as

the burgeoning disagreements between the French and German radiologists on

their respective R-units. In 1925, Sievert had travelled to the Physikalisch-
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Technische Reichsanstalt in Berlin to calibrate the instruments of Radiumhem-

met’s Radiophysics Laboratory to Behnken’s standard with the intention of

introducing the German Unit to Sweden.73 Upon his return to Stockholm, Sievert

carried out a study of all radiological departments in Sweden using this new

German unit, which was detailed in a 1926 paper.74 Sievert was inspired by Grebe

and Martius’ 1924 study and similar research conducted by the American radiol-

ogist Ira J. Kaplan, that Sievert had read about in The American Journal of

Roentgenology.75 While Grebe and Martius had used the German R-unit, Kaplan,

who had studied in both Germany and France with Béclère in the 1910s, had made

a comparison of the HED as practiced in France and Germany using Solomon’s R-

unit, which he deemed to be the most suited to measure a ‘‘standard erythema

dose.’’76 Kaplan used a specially-calibrated ionometer to conduct his measure-

ments that he had constructed in direct consultation with Solomon.77 However,

despite Kaplan’s promotion of the French R-unit in his publications, Sievert chose

to only highlight the German R-unit now familiar in the Swedish Medical System.

Sievert went on to advocate for the introduction of single standard radiation unit,

again only mentioning the German unit: ‘‘The Importance of the Introduction of a

Standard Measurement, for instance the R-Unit [the German R-unit], can scarcely

be underestimated. This introduction provides opportunities for direct compar-

isons of the knowledge on dosages gained at hospitals and laboratories, and

thereby open the way for perfect statistical work, which of course are necessary

steps for the investigation of any medical remedy.’’78

Sievert’s and Forssell’s interest in the standardization of radiation dosages led

to the foundation of a new department at Radiumhemmet dedicated to periodic

control of X-ray machines and dosages at all Swedish radiological departments.79

In addition, Sievert was also engaged in a national Swedish committee at the

Swedish Society for Medical Radiology on protection for working with X-rays and

radium around this time.80 As will become clear later, Forssell was positioning

Sievert to gain experience and knowledge also to further the Swedish position in

the international arena.

The differences between the French and German standards also revealed dif-

ferences between the medical systems of each country and what was considered an

appropriate medical dosage. These differences were summarized by Béclère at a

speech at the Swiss Radiological Society in Lausanne in March 1925. In the

speech, Béclère referred to the then recent study by Grebe and Martius from 1924,

which he praised as very exact.81 However, because of Grebe and Martius’s use of

the German-unit, Béclère could not help but point out the regrettable situation of

having two standards both named the ‘‘R-unit’’ but based on totally different

scientific principles. Building on Grebe and Martius’s paper, Béclère also noted

that there seemed to be a large difference between a single session of radiotherapy

in France and one in Germany. Béclère highlighted that a German R-unit of ‘‘1’’
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was equivalent to ‘‘2.2’’ Solomon-units, and that the usual French dosage would be

in the range of around 3,500 Solomon Units, equivalent to 1,590.9 German Units.

Grebe and Martius, in their paper, had argued for a practical medical dose around

600 German units, or 1,320 Solomon units.82 If these dosages were used in actual

medical practice, this would have meant that a typical German dosage was less

than half that administered in France.

The presence of the two R-units by the mid-1920s, sharing a name but based on

vastly different principles and embedded within different national medical sys-

tems, was bound to cause conflict as the radiologists started to gather in the

international arena. This was also the conclusion of Béclère at his speech in

Lausanne. While decrying the now growing competition between the German and

French radiologists and their differing R-units, Béclère was nonetheless optimistic.

With the upcoming international radiological congress in London, he hoped an

answer to the question of unifying radiation dosages could finally be found.83

Unfortunately, Béclère would be disappointed.

The First Congress, 1925

The different standards, and the national interests vested in them, came to the

forefront at the first International Congress of Radiology (IRC) held from June 30

to July 4, 1925 in London. The Congress was initiated by a cabal of British radi-

ology groups, namely the British Röntgen Society, the Electro-Therapeutic

Section of the Royal Society of Medicine and the British Institute of Radiology.84

At this first meeting, several fundamental institutional and organizational deci-

sions were enacted,85 including the foundation of the IRC as an independent

international body. The London Congress was heralded as ‘‘[…] a significant token

of new collaboration between the nations for the promotion of common scientific

work.’’86

Despite this importance, the Curie Laboratory and the Vienna Institute do not

seem to have been represented at the Congress. France was represented by

Béclère and Solomon,87 which may explain the absence of the Curie laboratory.

According to M. Campagnac, Principal Inspector of Administration at the French

Hospital l’Assistance Publique to which the Sainte-Antoine Hospital belonged,

Marie Curie was well-aware of Solomon and held him in high esteem.88 Curie may

therefore have felt that French interests, which in her mind were synonymous with

the interests of the Curie Laboratory,89 were already well represented at the IRC

through Solomon’s participation. Throughout the 1920s, Madame Curie was also

very active within the ‘‘International Committee on Intellectual Cooperation’’ in

the League of Nations,90 possibly preventing her from taking part in another major

international group at this time.

It seems no members of the Austrian Institute for Radium Research were

present at the 1925 congress, at least none that gave papers.91 Austria would be

represented at the next congress in 1928 by Holzknecht,92 but towards the end of
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the 1920s Holzknecht was in very poor health and would undergo several surgeries

before passing away in 1931,93 unable to attend another congress (see Fig. 2).

While the ideals of scientific internationalism were very much present at the

1925 Congress, the impact of situated science diplomacy should also be consid-

ered. The issue of the unification of radiation standards and units were a

battleground, especially for the French and German Delegations. At the congress

on July 1, a special section was held on ‘‘Discussion on International Units and

Standards for X-Ray Work’’. At this section, the tensions between the national

approaches of the French, represented by Béclère, and the German Delegation,

represented by Behnken, were realized and prompted a feud between these del-

egations. Both groups attempted to highlight what they considered to be the

superior scientific principles of their own units, both arguing that their standard

should be the considered as the ‘‘universal’’ unit. In his speech at the Congress,

Béclère highlighted the Solomon-unit’s precision and simplicity, while decrying

the German Behnken-unit as complex and difficult to use. Béclère exalted the

Solomon-unit as the universal standard, noting the practicality of using radium, a

natural substance with a constant and unchanging radioactive emanation: ‘‘With a

few milligrams of radium, the constructors and even the radiotherapists of all

countries can themselves, with sufficient care, standardise their measuring

instruments.’’94

Behnken responded in kind, highlighting that the German R-unit was designed

to be reproduceable ‘‘anywhere and at any time.’’95 While Behnken was not out-

wardly dismissive of the French standardization efforts, he nevertheless felt

confident that his R-unit was the superior. Referencing the national image of

German as practical and organized country, Behnken stated that: ‘‘[…] past

experience tends to show that the German way is a practicable one and that it

serves its purpose.’’96 Compromise between the French and German Delegations

seemed remote at this venture. However, this conflict also left the door open for

the other participants of the congress to carry out negotiations to further their own

ends.

As the 1925 congress drew to an end, it was decided that the IRC should

convene every three years with the next congress to be held in Stockholm in 1928.

Forssell was elected president of the IRC from 1925–28 as well as president of the

executive committee for the 1928 Stockholm congress. This decision has been

attributed to Forssell’s strong standing within the international radiology com-

munity and his organizational abilities.97 At the London Congress, it was also

decreed that the British X-Ray Unit Committee should gather a group of experts

to form the International X-Ray Unit Committee (IXUR)* to convene at the 1928

Stockholm Congress.98 This decree has been characterized by Serwer as a reward

* From 1931 known as the International Commission on Radiation Units and Measure-
ments (ICRU). In the interest of consistency, the abbreviation IXUR will be used in this
article.
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from the members of the IRC to the British delegation for not interfering in the

feud between the French and German Delegations.99 In effect, this allowed the

British delegation to shape and appoint the first international group to formulate

an X-ray unit that would be applied globally, a major scientific and diplomatic

victory for the British. The British delegation quickly turned to another neutral

but influential party of the Congress, namely, the Swedish delegation.

As part of the decrees from the London Congress, the secretary of the British

Committee on Röntgen Measurement and Dosage at the British Röntgen Society

E. A. Owen100 was appointed to gather this new unit-committee. Owen wrote to

Forssell sometime prior to May 29, 1926, requesting that Sweden, as one of the

‘‘principal countries of the world [on radiology]’’ should appoint two

Fig. 2. Overview of collaborations in the International Radiological Congress in the interwar

period. Credit: Commissioned by the authors from the designer Kyriacos Antoniadis
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representatives for the IXUR: ‘‘[one] a physicist and one a medical man.’’101

Forssell replied to Owen on May 29 that the Swedish Society for Medical Radi-

ology had appointed Nobel Prize winner Manne Siegbahn as the physicist and

Sievert as the ‘‘medical man.’’ Forssell asked Owen to direct further correspon-

dence to Sievert, and noted that Sievert was not a physician, but in his capacity as

leader of the Radiophysics Laboratory of Radiumhemmet, Sievert was in contact

with ‘‘all the medical radiologists of the country [Sweden].’’102 Sievert was

apparently not entirely satisfied with the ‘‘medical man’’ label as in a later letter to

Owen in May 1931 he stated that ‘‘I remain the physical man.’’103 Sievert’s

appointment to the IXUR granted the Swedish delegation a strong position in the

international context to represent Swedish interests, particularly within the area of

the standardization of radiation units, a topic both Sievert and Forssell were

particularly interested in.

Prior to the 1928 Congress, negotiations were therefore already underway on

radiation standardization within what would become the IXUR. However, the

deeply intertwined issue of radiation protection was also becoming an interna-

tional concern. In his letter from 1926, Owen had inquired with Forssell for

information on the subject of ‘‘X-ray protection throughout the world,’’ to which

Forssell had replied that: ‘‘This question must undoubtedly be discussed at the

International Congress in Stockholm 1928.’’104 The subject was still on Forssell’s

mind a year later; in a letter to Owen from September 1927 Forssell pointed out

that he expected the IXUR to formulate a proposal for the X-ray unit, and that he

was interested in hearing about further developments on the topic of ‘‘the regu-

lations for X-ray and Radium protection.’’105 Forssell, and the Swedish delegation,

were therefore actively pushing for the IRC to become engaged not only on

radiation standardization but also on matters of radiation protection prior to the

1928 Congress.

Before and during the second Congress in 1928, negotiations on radiation

protection and unit standardization continued. Between Sweden and Britain,

respectful discussions were taking place, but the German and French feud on

radiation units was still ongoing and flared up during a scientific controversy in

1926–27. In 1926, it was found that the German R-unit proposed by Behnken

required different dosages to produce erythema of the skin in Germany and the

USA,106 calling into question the legitimacy and claimed universality of the

German R-unit. During this conflict, Béclère and Solomon again attempted to put

forward the Solomon unit as the more reliable and universal standard.107 How-

ever, Behnken managed to avert the controversy by traveling to the US in 1927

and bringing the German and US instruments in line,108 thereby reasserting the

German R-unit’s scientific legitimacy and universality.

* From 1931 this group would be called the International X-Ray and Radium Protection
Commission and later the International Committee for Radiological Protection (ICRP).
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The German–French feud did not go unnoticed by the other scientific actors. In

a letter from Sievert to Owen in October 1927, Sievert noted that: ‘‘It seems as if

steps are being taken in France to endeavour in a somewhat underhand manner to

carry [Iser] Solomon’s unit, but the general opinion in this country [Sweden] is not

favourably disposed to towards it.’’109

Despite the controversy, the German R-unit was therefore still gaining favour

in the international community. Sweden had already adopted the German unit

through Sievert’s standardization efforts following his visit to the Physikalisch-

Technische Reichsanstalt in 1925. Just as importantly, as can be seen from Siev-

ert’s letter, the French unit was not appreciated in Sweden, a sentiment shared by

the British delegation. In Sievert’s letter to Owen, Sievert highlighted that the

Swedish delegation was anticipating the ‘‘English stand-point [sic],’’ as the Swedish

and British proposals for the 1928 congress were apparently very similar in con-

tent,110 indicating that the British and Swedish agreed on the superiority of the

German R-unit.

At the 1928 congress, no doubt disappointing Forssell, the IXUR’s suggestions

for X-ray and radiation standards were not finalized and explicitly labelled as

‘‘provisional.’’111 Despite this, the IXUR felt confident enough to suggest a unit

called the ‘‘Röntgen’’ designated by the lowercase ‘‘r’’ and based on Behnken’s

unit,112 to be used as an interim standard. Siegbahn was named chairman of the

IXUR, with Owen and Hermann Holthusen of the St. George Hospital of Ham-

burg serving as honorary secretaries.113 Once again, this gave the Swedish

delegation a leading position regarding the standardization of radiation units in

the international arena. However, this was far from the only major development in

Stockholm that year.

As president of the Executive Committee of the IRC, Forssell suggested that a

new committee should be founded: the International X-Ray and Radium Pro-

tection Committee (IXRPC).*114 Sievert was named chairman of the committee,

with the other members being George W. C. Kaye and Stanley Melville of the UK,

Giulio Cresole of Italy, G. Grossmann of Germany, Solomon as well as Lauritson

S. Taylor of the USA. As an interim precaution, a set of protection regulations

from the British X-Ray and Radium Protection Committee were accepted, to be

further revised at the next congress in Paris in 1931. This suggestion came not

surprisingly from Owen,115 once again giving the British delegation a major stake

in shaping international radiological developments through the support from the

Swedish delegation.

The chairmanship of the IXRPC, especially for the 1928 congress, has in later

histories been characterized as an honorific position, bestowed upon a member of

the host country of the current congress. In practice, this meant that Kaye, not

Sievert, dealt with the responsibilities of the chairman position from 1928 to the

* In the prewar period, the primary radiological journal of the host country was tasked with
publishing materials from the congress.
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next congress in 1931.116 While this honorific aspect no doubt was present at the

1928 Congress, Sievert’s appointment should also be seen in the larger diplomatic

context of the Swedish push for international engagement in the IRC. Forssell was

here a driving force, taking care to promote Sievert, his trusted colleague and

collaborator, to several international positions. The IXRPC was founded on

Forssell’s initiative, with Sievert as chairman, and Sievert was appointed as the

‘‘medical member’’ of the IXUR despite Sievert having no medical background.

Sievert’s promotion to chair of the IXRPC should be interpreted as Forssell

favorably positioning the Swedish delegation to have their interests represented at

future congresses.117 By 1928, the Swedish delegation was in leading positions of

both the IXUR and the ICPRC, marking them as a major international actor

within radiology.

The 1931 Congress held in Paris would mark a turning point for the question of

radiation standards and protection. Béclère had been chosen as president of this

congress, with Madame Curie serving as honorary president. In his opening

speech, Béclère thanked Madame Curie for accepting the presidency as a rightful

honor for her foundational research on radiation.118 However despite this,

Madame Curie does not seem to have been an active participant at the congress

and curiously, she does not appear in any of the published photos of the congress

in the French radiological journal Journal de Radiologie et D’Electrologie.*

At the 1931 Paris conference, the r-unit proposed at the 1928 congress was

accepted and was deemed ‘‘satisfactory’’ as both Sievert and Serwer put it, in

judgements expressed independently forty years apart.119 The interim British

radiation protection standards were also not substantially contested.120 The only

resistance to the IXUR’s adoption of the German R-unit came, perhaps unsur-

prisingly, from the French delegation. In August 1931, just a month after the Paris

Congress, Solomon published an article on ‘‘New ionometric research’’ in the

Journal de Radiologie et D’Electrologie.121 In this article, Solomon highlighted that

new research as well as the controversies of the Stockholm Congress had been the

impetus for him to draw new conclusions from previous research. Among several

other aspects, Solomon highlighted that despite the objections he had raised prior

to the Stockholm Congress, the IRC had still adopted the international r-unit

based on the German standard.122 Solomon criticized this adotion, stating that it

was scientifically provable that his standard was more reliable than the German

Behnken-unit.123

However, despite these objections, the French radiologists were increasingly

being forced to adapt to the new international r-unit, for very material reasons.

While the Solomon-unit continued to be the most widespread standard in France,

by 1932 the international r-unit was increasing being adopted by manufacturers of

small ionization chambers used in clinical practice in several countries.124 With the

proliferation of new instruments and equipment calibrated to the international r-

* This section is based on Taylor’s later recollections of this period.
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unit, the French radiological clinics were forced to make direct comparisons of the

French and international standards, in order to correlate the international dosage

given by the instruments they were using to the Solomon-unit which they were

accustomed to.125 Despite the reluctance of the French delegation, the interna-

tional r-unit standard started to co-exist alongside the Solomon-unit towards the

mid-1930s in France, further signaling an end to the heated debates of the 1920s.

By the fourth International Radiological Congress in Zürich in July 1934, there

was less overt debate in the IXUR and the IXRPC regarding radiation standards,

dosages and protection than in the Congresses of the 1920s. With the settlement of

the r-unit, an imperfect but serviceable standard, as well as the new protection

initiatives from the 1931 congress, the members of the IRC believed they had

resolved the pressing questions of their community and could now move on from

the heated debates of the 1920s.126

Enter, the Americans

The relative calm that had settled by the third and fourth congresses would be

upset by the arrival of a new, unified, American delegation in the early 1930s. One

actor was here central, namely, the aforementioned Lauritson S. Taylor.

Despite the many central radiological organizations in the US, the US

delegation had found it difficult to establish common ground at the congresses

of 1920s.* The reason for this was that no consensus existed within the USA, as

different groups were feuding on what should be considered the proper approach.

Especially the two main radiological institutes, the American Roentgen Ray

Society and the Radiological Society of North America, disagreed on several

foundational aspects.127 The lack of any collected opposition by the US delegation

at the Stockholm congress in 1928 had also allowed the British delegation in the

IXRPC to put forward their radiation protection initiatives unopposed,128 a major

defeat for the Americans as they considered the British the main rivals in this

context. For the US delegation, Sweden was seen as a more neutral party, that

potentially could be persuaded to support other groups, as the British delegation

had successfully done at previous Congresses (see Fig. 3).129

The US delegation’s ascension must be ascribed to the herculean organizational

efforts of Taylor. Taylor was not member of any of the feuding US groups, rather,

he was an outsider who would come to play a decisive role in the US radiological

system.130 Taylor had joined the US National Bureau of Standards (NBS) in 1927

and was elected to represent the NBS at the Stockholm Congress the following

year. Following what Taylor described as the ‘‘poor showing’’ of the US delegation

in the IXRPC in 1928, Kaye had suggested that countries with more than one

central institution on radiology should appoint a committee to represent their

* This Committee would later go on to become the National Committee on Radiation
Protection (NCRP).
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national interests at the IXRPC.131 Taylor, as the US representative at the IXRPC,

was tasked to mediate the discussions between the various US groups. He did just

this. In September 1929, the Advisory Commi.ttee on X-Ray and Radium

Protection* under the NBS was founded, and shortly thereafter Taylor was named

its chairman.132 The group included a physicist and radiologist from the American

Roentgen Ray Society, the Radiological Society of North America, the American

Medical Association, one representative from the NBS (Taylor) and two

representatives from the X-Ray manufacturers.133 A further ‘‘consolidation,’’

again using Taylor’s term, happened around 1935, where the committees on

standardization and protection of the American Radium Society, the Roentgen

Ray Society and the Radiological Society of North America all agreed to join

together into one committee, once again chaired by Taylor under the NBS. By the

1930s the various groups and societies on radiation protection and standards in the

US were now in total agreement,134 guided by the leadership of Taylor. Taylor’s

ability to negotiate and mediate the interests and activities of various institutions

and his strong connections to the US radiological community would also serve him

well in the international landscape of the IRC.

Fig. 3. Timeline of the International Radiological Congresses in the interwar period with major

decisions. Credit: Commissioned by the authors from the designer Kyriacos Antoniadis
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In January 1931, Taylor was selected to represent the US at the IXUR along

with E. C. Ernst.135 As mentioned, Taylor was already a member of the IXRPC,

meaning that the US was now well-represented in both of the IRC’s main

committees. Taylor wasted little time and already in February 1931 contacted

Siegbahn to discuss ‘‘a number of features of X-ray standardization’’ as he hoped

to present a paper on a comparison of standards between England, Germany,

France and the US at the Paris congress.136

Prior to the fifth Congress in Chicago in September 1937, Taylor had assumed

the role of secretary in a small but important sub-committee of the IXRPC that

had been appointed at the Paris congress and held its first meeting in Zürich in

1934. The sub-committee was tasked with dealing with specific issues for the main

committee, and consisted of Solomon as chairman, Taylor as secretary and

Behnken, E. Pugno-Vanoni, Owen and Sievert as members.137 However, while

Solomon was the chair of the group, it seems that Taylor was playing a leading

role, which was not appreciated by all members of the group. Following a January

1936 letter from Taylor to the members of the IXUR containing revisions of the

committee’s rules and regulations,138 Sievert and Owen corresponded over their

dissatisfaction with parts of the proposal as well as with Taylor’s ‘‘leadership’’ of

the group. Key to Owen’s and Sievert’s displeasure was Taylor’s suggestion to

increase the number of members of the executive committee of the IXUR from six

to eight, of which four were supposed to come from members of the IRC and four

from the individual national laboratories. Sievert characterized this as ‘‘a great

mistake,’’139 as he felt that the work of IXUR should be confined to the ‘‘medico-

physical experts’’ and exclude the outside interests of the national laboratories.

Owen agreed.140 Even more worrying for Owen and Sievert was Taylor’s approach

to these proposed changes. In his January letter, Taylor had suggested that the

IXUR would go forward with these revisions ‘‘If no reply is received within a

reasonable time.’’141 Owen and Sievert believed this was a power-grab from

Taylor, with Owen stating that: ‘‘[…] I was afraid when I was Zurich [at the 1934

IRC] that Taylor would like to have the matter in his own hands, and I have

therefore not cared to interfere with him.’’142 Owen added that he feared that

Taylor’s actions would be too headstrong and jeopardize the work already

achieved by the IXUR. It should be noted, however, that Taylor was acting on

instructions from the president of the 1937 congress A. C. Christie, who had found

the rules and regulations of the IXUR ‘‘too loosely worded.’’143 Perhaps Owens, as

part of the British Delegation, also had ulterior motives to weaken Taylor’s

position within the IXUR, as will be detailed below.

Sievert would soon voice his concerns to Taylor directly in a letter written on

behalf of himself and Elis Berven, the director of Radiumhemmet.144 In the letter,

Sievert highlighted that while the Swedish delegation agreed with the majority of

Taylor’s January proposal, the suggestion to increase the number of members

from six to eight in the executive committee and to include the national
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laboratories was untenable. Sievert and Berven reasoned that the work of the

IXUR was ‘‘of a highly practical medical nature’’ and should therefore not be put

in the hands of the ‘‘purely physical point of view of the National Laboratories.’’ In

addition, Sievert and Berven opined that Taylor’s suggestion to pass any changes

to the IXUR’s rules and regulations, if no response was received in a timely

matter, was unsatisfactory, arguing that: ‘‘No resolutions should be passed in the

Main Committee [of the IXUR] except at meetings during the congresses.’’

Taylor responded to Sievert and Berven, stating that their objections were in

accord with the other members of the IXUR, and the proposal would therefore

not be passed. Taylor did however defend himself concerning the suggestion that if

no response was received in ‘‘a reasonable time’’ the revision should be accepted,

stating that some members of the IXUR rarely replied to or even acknowledged

Taylor’s communications, and that the work of the committee ‘‘require[d] positive

advance action.’’145

Despite their disagreements, Taylor was still keen to have Sievert attend the

1937 Chicago Congress. However, Sievert was reluctant to do so because of the

extensive reconfiguration of Radiumhemmet’s laboratories and premises in the

late-1930s, as Radiumhemmet was made part of the Karolinska Hospital.146

Sievert had written as much to Gioacchino Failla, his friend and colleague of the

Memorial Hospital in New York, stating that it was vital for him to stay in

Stockholm to finalize the new institute. From Failla, Taylor learned that Sievert

was not planning to attend the Chicago meeting and urged him to reconsider. In a

letter that Taylor stressed was ‘‘personal’’ dated April 8, 1937, Taylor wrote that he

considered it ‘‘very distressing news’’ that Sievert was not planning to attend in

Chicago ‘‘in view of the very important matters that will come up before the

I.C.R.U. [the IXUR].’’147 In particular, Taylor was concerned that Sievert’s place

on the sub-committee would have to be filled by another member, and worryingly

for Taylor: ‘‘Also, there is the matter of the radium dosage unit. The English [the

British delegation] are planning to push the adoption of the present roentgen and

it will take some real opposition to prevent this. I personally feel that the use of the

roentgen in this way is not yet justified and its present adoption may cause much

future trouble.’’148

Taylor was therefore looking to persuade Sievert to side not with the British, as

the Swedish delegation had done at earlier congresses, but with Taylor and the US

delegation. The rivalry between the US and UK Delegations from the 1920s

Congress was coming to the forefront again, and visible for all to see.

The British coup came just a month after Taylor’s letter to Sievert. In May

1937, Taylor wrote to all members of the IXUR that: ‘‘1. I have just received from

the British delegate a complete revision of the I.C.R.U [IXUR] Recommendations

as adopted in Zurich [in 1934]. This includes a new definition of the roentgen,

changes in quality specifications, radium dosage, and list of treatment factors.’’149

Taylor pointed out that in fact, the British proposal had come too late to be
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formally considered at the next IXUR meeting, however, ‘‘it is evident that they

[the British delegation] wish to push for its adoption at this late date,’’ forcing

‘‘every phase of the work […] to be reopened.’’150

Central to the disagreement between the US and UK Delegations was the issue

of the level of specificity of the already adopted r-unit. The British proposal

argued: ‘‘[…] that satisfactory evidence now exists for the adoption of a single unit,

the röntgen [the r-unit], as the unit of quantity not only of X rays [sic] of all

wavelengths, but also of gamma rays.’’151 Taylor and the US delegation disagreed,

arguing that the implementation of a specific, single unit for X-ray and gamma

radiation was counterproductive. Taylor and the US delegation started a

counteroffensive focusing on two main areas. Firstly, the US delegation tried to

discredit the British group’s scientific findings by highlighting apparent inconsis-

tencies in the British experiments. Secondly, Taylor and the US delegation argued

that the implementation of a new definition of the r-unit was unnecessary and of

little practical importance.

In a communication to all members of the IXUR, Taylor forwarded statements

made by the Memorial Hospital in New York as well as the American Roentgen

Ray Society Standardization Committee regarding the British proposal in June

1937.152 The Memorial Hospital focused on the British experiments, arguing that

the experiments were in ‘‘substantial disagreement’’ with themselves and therefore

could not support the proposed new r-unit definition. Specifically, it was argued

that the results of the ionization emanations given in the British proposal were

incompatible, and required further investigation in order to be wholly verified.

The American Roentgen Ray Society instead focused on the ‘‘impracticality’’ of

the British proposal, stating that: ‘‘[…] the need for a common unit for X-ray and

gamma ray dosage is purely an academic question, of little or no clinical use.’’153

The American Roentgen Ray Society further argued that they did not agree

with the British contention that sufficient evidence existed to show a common unit

for X-ray and gamma radiation existed, ending their statement by highlighting

that: ‘‘The general from of the report [the British proposal] is agreeable but its new

material appears to be technically unsound in most cases.’’

Taylor and the US delegation prevailed with their counteroffensive against the

British, as they succeeded in persuading Sievert, and thereby the Swedish

delegation, to side with the US delegation ahead of the 1937 Chicago Congress. In

a letter from August 18, 1937, just a few weeks before the inauguration of the

Congress in Chicago, Sievert wrote to Taylor that: ‘‘As regards an international

unit for radium dosage, I am still definitely of the opinion that the use of the r-unit

is unsuitable, and attach the greatest importance to the memorandum, dated 29

June 1937, from the Memorial Hospital. I think that the recommendation of an

international unit that is not suitable in every way would be deplorable, and for my

part I hope that the Unit Committee [the IXUR] will desist from making any

definite recommendations regarding c-ray-units.’’154
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Sievert added that Taylor should point out at the Congress that it would be

‘‘regrettable’’ for any adoption of an X-ray unit to proceed against the advice of

two of the most experienced radiological institutions, those being the Memorial

Hospital and Radiumhemmet.155 Sievert therefore put the full scientific authority

of the Swedish delegation behind Taylor and the US delegation, arguing against

the British delegation’s suggestion for the new r-unit. With Sievert’s reorientation

in 1937, the long-standing Swedish support of the British delegation in the IRC

also ended.

The result of the fifth congress in 1937 was a compromise. The British proposal

was not wholly rejected, as the 1937 proposal from the IXUR included the

assertation from the British proposal that sufficient evidence existed for the r-unit

to cover both x-ray and gamma radiation. However, the proposal also differed

from the British in its technical details, and it was stressed that: ‘‘It is proposed that

this definition [at the 1937 congress] be regarded as provisional and that a more

exact definition to include all classes of radiation be prepared for the next

Congress.’’156

With negotiations stalled, members of the IXUR wished to continue their

discussions at the next congress to be held in July–August 1940 in Berlin.

Behnken, as one of the organizers of the 1940 Congress, wrote to all the members

of the IXUR in July 1939, highlighting the still unresolved issue of the r-unit

standard inherited from the 1937 Chicago Congress.157 In his letter, Behnken

stressed that this issue required special attention from the group. However, with

the outbreak of the Second World War in Europe, the 1940 Congress was

prevented from taking take place, leaving the r-unit issue unresolved.

Conclusion

The case of the International Radiological Congress in the interwar period shows

that the scientific practice of standard setting is far from a neutral process. Rather,

standard making in an international context is also a deeply diplomatic activity,

where actors and groups negotiate and compromise, as well as using different

diplomatic tactics like persuasion and calls to (scientific) authority to achieve their

goals. Alliances were made and broken, and scientific actors resisted and contested

other actors’ findings, experimental methods and suggestions in order to further

their own scientific agendas. The search for standards is therefore not only a

deeply scientific process, but also a diplomatic one.

After the formation of the first centres of research and standard setting in

radiation with the Curie Laboratory and the Austrian Institute for Radium

Research in the late 1890s and early 1900s, new centres came to prominence in

both national and international contexts. The period from the 1900s to the 1910s

saw the foundation of several clinics and research institutions concerned with

radiation and radiology, with groups in Germany, France, Sweden, the USA and

Great Britain becoming instrumental. With the International Radiological
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Congress in London in 1925, founded on a British initiative, the first major steps

for international cooperation on standard setting and radiation protection were

being undertaken. In 1928, by setting-up the International X-Ray Unit Committee

(IXUR) and the International X-Ray and Radium Protection Committee

(IXRPC), the International Radiological Congress had taken major steps in

assigning and appointing members and experts to tackle the difficult questions of

how to standardize, measure and protect against radiation in a clinical and radi-

ological context.

Despite the prominence of the early scientific actors like the Curies and the

Austrian Institute, these groups and scientists seem to have fallen into the back-

ground and did not play any major role in the ensuing scientific and diplomatic

negotiations. Instead, it was the new centres, often led by a newer generation of

physicists and physicians, like Solomon, Behnken, Sievert and Taylor, that would

take charge. These new groups and actors in the USA, France, Sweden, Germany

and the UK would establish bilateral connections, carrying out negotiations both

at and prior to the congresses to seek out support and help to promote their own

standards and goals within the sub-committees of the International Radiological

Congress.

During the first three congresses in 1925, 1928 and 1931, the British delegation

remained outside the heated discussions of the German and French delegations,

relying on the support of the Swedish delegation to achieve their goals. Through a

mutually beneficial exchange, the British delegation paved the way for the Swedish

radiologists to be represented at central positions at the congress, for instance by

inviting the Swedish delegates to sit on the International X-Ray Unit Committee.

The British and Swedish groups were largely in agreement throughout the 1920s,

in sharp contrast to the German and French delegations, who openly feuded on

the issue of radiation standards for almost a decade. At the 1931 congress, with the

consensus on the ‘‘r-unit’’ standard based on the German unit developed by

Behnken, it seemed that the debates of the 1920s would subside. However, the

advent of the unified US delegation led by Lauriston S. Taylor would disrupt this

equilibrium. The US delegation seemed opposed to the British radiation protec-

tion initiatives from 1928, and was even more vehemently against the British

suggestion of expanding the r-unit to include gamma radiation prior to the 1937

congress in Chicago. Through a counteroffensive, the US delegation led by Taylor

succeeded in convincing Sievert and the Swedish delegation to oppose the British

suggestion, ending the decade long alliance between the Swedish and British

groups.

What the consequences of the new alliance between the Swedish and American

delegations would have led to at the Berlin congress must remain unknown

because of the outbreak of the Second World War. It seems probable that like

Béclère and Solomon returning to the fray in 1926, the British delegation would

have again attempted to push forward their suggestion for an inclusive r-unit that

would combine X-ray and gamma radiation. It seems equally probable that the
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Swedish and American delegations would have continued to oppose this. Whether

a compromise could have been reached—and what form this would have taken—is

difficult to say. The Second War World meant that many of the leading actors of

the interwar period were called to assist their respective countries during the war,

and others passed away just before or during the war. The French delegation

suffered two serious blows, as both Solomon and Béclère died in 1939, in January

and February respectively. Sievert and Taylor were both called to help in the war

effort of their respective countries, preventing them from continuing their work on

radiation standardization and protection.158 During the war, Taylor assumed the

responsibility for both the IXUR and the IXRPC,159 however, the work of these

groups was essentially dormant. This is not to say that there were no developments

on radiation standardization and protection in these countries, rather that these

developments were mostly divorced from any international collaboration.160

However, the foundational initiatives of the interwar period would also be present

postwar, as many of the same actors and groups reinitiated their work on radiation

standardization and radiation in an international context after the end of the

war.161 .
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31 Åke Åkerlund, ‘‘Gösta Forssell, 1876–1950: To the Memory of His Life and Work,’’ Acta

Radiologica Supplement 45, no. 131 (1956), 2–50, on 6–7.
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51 Rentetzi, Trafficking Materials (ref. 4), 60 and 69.
52 An overview by Gleßmer-Junike shows over twenty-five different dosimeters developed in the

period from 1896–1926. Simone Gleßmer-Junike, ‘‘X-Strahlen, Radiometer und Hauteinheitsdo-

sis: die Entwicklung der Messverfahren und Maßeinheiten für Röntgenstrahlung in der
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Dosimetervergleich der Deutschen Röntgengesellschaft,’’ Fortschritte auf dem Gebiete der Rönt-
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(Erlangen, Universitätsbund Erlangen-Nürnberg e.V., 2003).
57 This is consistent with the findings of Nils Hansson, Friedrich Moll, Thorsten Halling and Bengt

Uvelius, ‘‘Scientific language trends among Swedish urologists and surgeons 1900–1955,’’ World

Journal of Urology 37 (2019), 979–81.
58 Publications culled from Berven et al., ‘‘The First Fifty Years’’ (ref. 36), 141–57.
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