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Studies on the Roulettes Tomography (1st Report)
Roulettes Tomograph

By
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Department of Radiology, Fukushima Medical College, Fukushima, Japan.
Akira Iwai
Kawauchi-higashi Branch, Tohoku University, $endai, Japan.
Hisaharu Fukatsu
Tamagawa Works, Tokyo Shibaura Electric Co., Ltd.
From the Department of Radiology, Fukushima Medical College, Fukushima, Japan.

We devised a new tomographic apparatus, that is, Roulettes Tomograph, in which
the sun and planetary gear mechanism is attached to the transmission of the tube-shift
of the circular motion tomograph (C-layergraph, Toshiba) (Figs. 1, 2 and 3).

In this apparatus the trajectory of the tube-film-shift resembles that of the Polytome
(Massiot’s), but in the shape and length of the trajectory the former is more complicate
and longer than the latter (Tab. 4, Fig. 7), that is, the kinds of the trajectory of
the tube-shift are linear, elliptic, circular and superior epitrochoidal (3-looped and 4-looped).
Moreover, even in each trajectory, as described in Tab. 1, by selecting # max, which
is crossing maximum angle between the central X-ray and the vertical line, we can gain
many trajectories with various sizes and shapes.

When we adopt Matsukawa’s method, that is, the control of X-ray exposure during
the tube-shift, we can remove the obstructive shadows of the objects which lie parallel to
the direction -of .the tube-shift, for example, the shadow of ribs (Tab. 2).
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As the C-layergraph (Circus Tomograph) was converted into the new devised apparatus
and its trajectory increased in length by far, we can’t avoid elongating the time necessary
to rotate around one cycle of the main shaft, and accordingly the time for one cycle is

12 seconds.

We want to shorten the time to rotate by making fundamental design about the next

apparatus.

In the present stage, the difference between the theoretically calculated velocity of the
tube-shift and the practically measured one is allowable and its resolving power gained in
practice is satisfactory (Figs. 4, 5, 6 and Tab. 3.).

In photographing not only model material but the lung and bone etc. by our apparatus,
we gained the tomogram with better contrast and sharpness.

Concerning those results we shall report the next time.
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Fig. 1. Roulettes Tormograph
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Fig. 2. Transmission Apparatus,
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Tab. 1. Forms of Trajectories of the
Roulettes Tomograph.
Tube-shift Type Forms of Trajectories in the Selected Omax
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Fig. 4. The Transition of § during the
Tube-shift. ($: Angle of Rotation of
the Driving Axle.)
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Fig. 5. The Transition of the Tube-shifting
Velocity ($: Angle of Rotation of the
Driving Axle.)
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Fig. 6. The Measured Velocity (-----+) and

Theoretically Calculated One (——) of
the Tube-shifting.
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Tab. 2. Control of Exposed Range during the
Tube-shifting in the Roulettes Tomograph.
(in the case of #max 30°)

Method of X-ray exposure

Tube-shift Type [|Full Range| Right and | Inside |Qutside
i Lett side | System [ System

C
- 0101
e |@)\ @) | @)
L @)@

Tab. 3. The Resolving Power in the
Various Tube-shifts,

d

Circular

" Method of X-ray exposure
Tube-shift Type | 6 max Full Range | Right and [ Inside | Qutside
B System | Left, side | System | System |
Linear 18" 0.16
: 24° 0.16 0.16
Elliptic 30° | 0.1 0.16
s | B[ 0R [ 5
205 | 0.16 0.16 0.16 0.16
23.5° | 0.25 016 |[-0.16 | 0.1
30 0.16 0.16 0.16 0.16
22° | 0 0.16 0.16 0.16
26.75° 016 0.16 0.16 | 0.16
20" | oiig | co0ile. | 0iig ). 01

Tab. 4. Lengths of Trajectories. (cm)
Polytome
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Fig. 7. Forms of Trajectories of the Polytome
and the Values of’ Adoptable fmax.
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