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The present tomographic methods are applicable to - and perhaps 
also intended to he used mainly for - radiographing an imagined fixed 
area in a plane through the object intended for picturing. This plane 
can either pass through the object itself or touch its outer surface as a 
tangent. 

As known, the tomographic radiography is based on the movement 
in given direction that is taking place between the roentgen tube and 
the object to be pictured. In  the practice this is being arranged so that 
the tube is moving during the exposure either as a circular arch (GROSS- 
MANN etc.), or along a linear track against the plane of the film (OLS- 
SON). The latter method is especially suitable for radiographing plane 
outer surfaces. 

The undersigned has outlined a new tomographic method, which is 
suitable for radiographing of c u r v e d o u t e r s u r'f a c e s. As the 
appliances required for the method - in fact very simple in construc- 
tion - have so far not been placed at my disposal, I am in this con- 
nection only able to give a preliminary explanation of my method and 
of the results of my achievements, hoping after some time to be able 
to revert to this matter. 

My research and experiments have especially been made to dis- 
cover the suitability of my method in radiographing of the cranium in 
one plane, to form a so called wranial chart)), very near the same way 
as plane maps are produced from the globe. Also in here we can simul- 
taneously see all the oceans and lands, even those situated on the dif- 
ferent sides of the globe. Theoretically taken, the radiographing of a 
cranium in this way seemed possible to me, and experiments have proved 
that the theory also in practice is adaptable. 

holm, June 10-12, 1949; submitted for publication, June 20, 1949. 
1 Read at the Meeting of the Northern Association for Medical Radiology, Stock- 
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Fig. 1. Graphic presen- 
tation of tomographic 
radiographing of curved 
outer surfaces. A more 
detailed explanation in 

the text. 

This method of mine is based on - same as all other tomographical 
methods - the even motion existing between the roentgen tube and the 
object to be pictured. And the movement is a rotary motion where the 
rotary axle passes vertically through the centre of the object. 

The theory of my method is being illustrated by Fig. 1. I n  this the 
object (H) to  be pictured is assumed to be cylindrical and this is t o  be 
examined in the illustration in a horizontal sectional plane, where the 
focus (F) is situated. The roentgen rays are naturally diverging after 
leaving the focus, and the size of the diverging angle depends on the 
width of the vertical slit, through which the rays are passing, as well 
as on the mutual distance between the aforesaid slit (E) and the focus. 
I n  order to be able to make the sharpest possible projection on the film 
only from that exterior surface of the object, which is situated near the 
film, so that the opposite side of the object (cranium) would not mix 
or disturbe the image to any considerable extent, just the divergence 
of rays is of some importance. Moreover it is important, that the focus 
is placed as near as possible to  the object: as it is possible in this way 
also to obtain the necessary vertical divergency. This is of importance, 
because a cranium is a kind of combination of a cylinder and a ball. 
In  the appliance of the method in the practice, we must endeavour to 
reach that theoretic ideal of cases, according to  which the focus of the 
roentgen tube would be situated inside and in the centre of the cranium, 
projecting its rays from there in all directions on the periphery and on 
the ball-like film encircling the cranium. 

In  the illustration there are drawn three rays with focus as starting 
point. The ray passing through the rotary axis is a so called central ray 
(C). A and B are two of the outmost rays projected talirough the vertical 
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slit (E). These last mentioned rays are first cutting the periphery of the 
object a t  points a and b and thereafter, when passing through the ob- 
ject anew, cutting the periphery at  points a’ and b’, after which they 
are thrown on the film (K). As a result of the divergence in the rays 
the arc of the circle will be a’b’ > ab, and thus that portion of the outer 
surface of the object, through which the cluster of rays is first passing, 
will be projected ))unfolded)) and thus taken on the film with reduced 
sharpness. On the other hand, the portion of the outer surface on the 
film side is being projected fairly sharp, under condition that the film 
is kept very close to the object. I n  taking pictures after this method 
in my practice, mainly of the face side of the cranium, the rays are thus 
first penetrating the back of the skull. And as the bone in that part of 
the cranium is fairIy homogeneous, it acts only as a kind of screen with- 
out leaving any disturbing obscurities on the picture obtained of the 
front part of the cranium. 

The divergence in the rays is having a further advantage, viz., that 
the points situated on the outer surface of the object on the film side 
or very close to it, as shown in Fig. 1 at point a’, are being projected 
on the film practically in the same place (a”), though the rays passing 
through them would to a certain extent vary in their direction. If we, 
for instance, study the illustration at  point a’, where ray A and circum- 
ference D are cutting another, the focus attaining position I. In assuming, 
that the object is rotating around its axis (0) (or that the tube is having 
a corresponding motion) so that the focus comes to  position 11, in which 
the primary ray B (now B 2) will pass through point a‘. The image of 
point a’ on the film projected by ray B 2 will appear practically in the 
same place as the image (a”) projected by ray A, under condition that 
the film is fairly close to the object. On the other hand, an other point 
(y), situated at some distance from the periphery towards the centlre, is 
being projected on the film by the corresponding rays at  a considerable 
distance from another. The object has to rotate about 180 degrees. 

I think, that it by the aid of the above study will be easily under- 
stood, that my new method will make it possible to obtain fairly sharp 
pictures of a cranium, and especially pictures that are unfolded and 
form one plane. 

The illustration 2 shows how I have thought the radiography to be 
carried out in practice. I n  front of the cranium (when taking a picture 
of the front side) is a cassette (K) into which the film is placed in the 
usual way between the usual intensifying screens. This cassette has to 
be of about a semi-cylindric form. To follow the shape of the head it 
can even be bent to a parabolical form, in order to be able to  bring the 
film as near as possible to the object. The focus (F) is now to be brought 
as near the head as possible. The patient is sitting on a chair, especially 
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Fig. 2. Schematic picture of the apparatus which makes possible to radiograph half of 
the cranium spread like a plane. R = roentgen tube. F = focus. S = ray director in 
which a vertical slit (E). K = semi-cylindrical or parabolic cassette. 0 = rotary axis 
of the chair, L = forehead support where is the cassette holder (M). The chair is moved 

by hand or electric motor. 

constructed to rotate 180 degrees and thus, that the assumed extension on 
the rotary axle (0) will pass through the centre of the head in the median 
plane. The vertical height where the focus is, is to be set to  correspond 
with every case. The base of the skull usually leaves in the picture light, 
veil-like stripes (Fig. 3), the situation of which in the image depends on 
the place of the focus. 

The roentgen apparatus (R) has a ray director (S), the utmost end of 
which having a vertical slit (E) for producing of a cluster of rays of a 
suitable form. It appears to me, that the widt'h of the slit can be made 
to be about 2 4  mm, when the distance between the focus and the 
slit is about 20 cm. The height of the slit has to he so large that the ver- 
tical divergence in the rays is sufficient for producing an image compris- 
ing the whole height of the skull. When carrying out my experiments 
I have used 24 x 30 em films, which size has proved sufficient for semi- 
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Fig. 3. Semi-cranial roentgcnogram ())cranial chart))) taken in the way shown 
in Fig. 2. 

cranial images (Fig. 3). The roentgenograms taken in this way are in 
my idea very suitable for ascertaining a fracture. 

My method can be also applied to other practical uses than those 
I have tried to explain here above, in my opinion for instance in a way 
illustrated by Fig. 4 and 5 schematically. Fig. 4 is showing the apparatus 
from above and Fig. 5 from the side. The patient is seated on a specially 
constructed rotary chair. The cog-wheel (A), while rotating, is carrying 
the cassette holder (B) in a linear and horizontal direction, as indicated 
by the arrow. The cassette holder is also provided with cogs that are 
gripping those on the cog-wheel (A). The cassette (K) can be made some- 
what curved, in order to  better correspond with the form of the head. 
The head (H) is kept firm during its movement with the chair and the 
thereto secured cog-wheel (A) and simultaneously is the caseette holder 
carried forward, so that a new area on the film always will receive the 
rays arriving through the head. To prevent scattering, a stationary apron 
(G)  can be mounted between the cassette and the object t o  be radio- 
graphed. It can be made, for instance, of lead and provided with a ver- 
tical slit corresponding with the cluster of rays, through which slit, only 
the rays are permitted to  pass and t o  be projected on the film held in 
the cassette. By the use of these appliances it would be possible to radio- 
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Fig. 5. 

Fig. 4 and Fig. 5. 
Schematic picture of the appa- 
ratus which makes possible to  
radiograph the whole cranium 
spread like a plane (mania1 
chart,). A = cog wheel which 
carries the cassette holder (B) 
in which a curved cassette (K). 
G=lead apron to prevent the 
scattered radiation. R = roent- 
gen tube. F = focus. 5 = ray 
director. I = neck support (of 

translucentic material). 
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graph the whole cranium ))unfolded)) in one plane only. It is, however, 
very important that the focus is adjusted sufficiently high, so that the 
cluster of rays is penetrating the forehead above the orbit a t  the moment 
the face side is being turned to the roentgen tube, in order that the more 
dense bone construction of the face part would not to any greater ex- 
tent cause obscurities on that part of the image that has been projected 
on the film from the rear side of the skull. 

The reader can easily observe, that both of my methods are having 
their own advantages and disadvantages. For my own part I would at 
this moment place the first explained method, owing to its great sim- 
plicity, foremost. This because a semi-cranial radiography in most of 
the cases is sufficient and especially for the face side, of which images 
mostly are required. 

Besides cranial radiography, my method could perhaps be applicable 
in some other cases, where a roentgenogram is required of expressly an 
arch-shaped outer surface or of a layer near it. It would perhaps be nec- 
essary to make experiments, in order to find out its suitability in tho- 
rax-picturing, amongst others, to determine the situation of caverna. 

S U 11 MARY 
The author has outlined a new tomographic method, which can be applied to the 

radiography of curved outer surfaces. The so far undertaken experiments according to 
this method are limited only to cranial radiography, for which purpose it has also proved 
to be suitable. By tthe aid of the method a roentgenogram of the cranium can be pro- 
duced unfolded in one plane, so that the areas on different sides of the cranium appear 
in the picture side by side. From this kind of ocranial charto it is easy to  observe the 
eventual fractures already by the aid of only one picture. The picture is taken by means 
of a rotary chair, either by using a semi-cylindric film cassette secured to the head or by 
using a linearly moving film cassette. In each of the cases a narrow, somewhat divergent, 
cluster of rays is being projected through the head on the film cassette on the opposite 
side. 

ZUSAMMENE’ASSUNG 
Der Verfasser hat eine neue tomographische Methode entworfen, welche fur Ront- 

genographierung bogenformiger Aussenflache geeignet ist. Mit dieser Methode hat 
man vorlaufig nur Versnche fur Rontgenographierung des Schadels gemacht, fur wel- 
chen Zweck sie sich geeignet erwiesen hat. Durch diese Methode kann der Schadel ront- 
genographiert werden, als ob er auf einem Plan ausgebreitet ware, so dass die an ver- 
schiedenen Seiten des Schadels vorhandenen Stellen auf dem Bilde nebeneinander sind. 
Mittels einer dergleichen &chadelkarte)) ist es leicht, eventuelle Prakturen schon durch 
ein einziges Bild zu beobachten. Die Rontgenographierung erfolgt auf einem rotierenden 
Stuhle entweder durch Anwendung einer halbzylinderformigen am Kopf befestigten 
Kassette oder durch Anwendung einer geradlinig beweglichen Kassette. In heiden Fallen 
wird eine schmale, etwas divergierende Strahlenbundel durch den Kopf an die auf der 
anderen Seite desselben befindliche Kassette gerichtet. 
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L’auteur a projetk une mkthode tomographique nouvelle convenant Q la radio- 
graphie des surfaces extkrieures arqubes. Jusqu’ici la mCthode n’a &ti. expCrimentGe 
que pour la radiographie du crbne oh elle s’est montrGe d’une grande utiliti.. A l’aide 
d’elle on peut radiographier le crAne conime si on l’nvait ktendu ~ u r  un mkmc plan de 
manihre que les parties se trouvant de diffflrents c6tks du crbne sont sup la roentgeno- 
graphie c6te Q c6te. Dans une tellc acarte crbnienneo il est facile d’obserrer des frac- 
tures kventuelles dCj8 apr& une seule roeiitgcnographie. On fait la roentgenographie B 
l’aide d’une chaise tournante et en employant, ou une cassette demi-cylindrique fixable 

la tbte, ou une cassette qui est en niouvenient rectiligne. Dans les deux cas on dirige 
une gerbe de rayons ktroite, peu divergente, travers la t&e vers la cassette qui est 
sup l’autre c6tk d’elle. 
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