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ABSTRACT OF THE DESCLGSURE 

A table, adapted to support a patient, is supported by 
a casing located under said table. The casing, and with 
it the table, are tilted by a ?rst driving motor around one 
end, in a direction to elevate the other; and a second 
driving motor tilts the table only and with respect to the 
casing, around the other end of said table and about an 
axis adjacent to the opposite end of said casing. 

This invention relates to a radio-?uoroscopic apparatus 
and more particularly to a novel radio ?uoroscopic ap 
paratus wherein tilting and vertical movements of a table 
can be effected smoothly. 

In radiation therapeutic apparatus utilizing radio 
active rays such as X-rays, electron rays and the like it 
is necessary to accurately determine the location, size and 
shape of diseased tissue or organ of a patient. To meet 
this requirement, radiation therapeutic apparatus has 
been proposed wherein the body of a patient who was 
given a contrast medium utilizing radiations, such as a 
solution of barium, is inclined to various angles to de 
termine the location, size and shape where of the disease 
occurs by observing the movement of the contrast medium 
in the body of the patient. in such a radiation therapeutic 
apparatus it is usual to lay the patient on a tiltable table 
which is disposed at a suitable height (about 80 centi 
meters, for example) above the ?oor and to determine 
the location of the diseased tissue by means of a source 
of radiations and a radiation detector associated with the 
table. 
The conventional tilting apparatus for the table can 

be conveniently classi?ed into the so-called “two leg one 
point support” type and “one leg one point support” type 
wherein a single supporting device is provided at sub 
stantially the mid-point of the table for tilting the table. 
In such a tilting apparatus, however, the maximum angle ' 
of inclination of the table is limited to only about 15 ‘’ 
owing to the size of the table and the height thereof above 
the ?oor. As a result it is often dif?cult to exactly and 
correctly determine the location, size and shape of the 
diseased tissue of the patient. As improved tilting appa 
ratus of these one point support type there have been 
devised tilting apparatus of the two leg two point sup 
port type and one leg two point support type. In these im 
proved tilting apparatus, each one supporting device is 
provided at the fore and aft ends of the table and the 
table is constructed to rotate or swing7 around one of 
these supporting devices when it is desired to tilt the table. 
With this type of tilting apparatus, although the table can 
be tilted within a range of about i180°, undesirable im 
pacts are created between the table and its supporting 
device when the supporting point of the table is trans 
ferred from one point to the other, or from fore point 
to the aft or vice versa. This will give large shocks to 
patients and often render diagnosis of serious cases im 
possible. 
As a further improvement of these prior arrangements, 

10 

30 

40 

65 

3,37%,877 
Patented Apr. 23, 1968 

2 
there was proposed a supporting apparatus wherein a 
table is mounted upon a ring carriage so that it can be 
tilted up to 360° without using any supporting point. 
This construction, however, requires a large ring carriage 
su?icient to support the table. Consequently the physical 
dimensions of the therapeutic apparatus become exces 
sive. Moreover access for operators to patient is di?icult 
because the ring carriage is positioned to completely en 
circle the table, at least on one side thereof. 

It is therefore an object of this invention to ‘provide 
an improved radio-?uoroscopic apparatus wherein the 
table thereof can be tilted over a wide range of angles 
without any undesirable shock. 
A further object of this invention is to provide a novel 

radio-?uoroscopic apparatus wherein the height and angle 
of inclination of the table can be readily and smoothly 
varied. 
A still further object of this invention is to provide 

a novel tilting apparatus for the table of a radio-?uoro 
scopic apparatus by which the table can be tilted in op 
posite directions over a wide range. 

Briefly stated, a preferred embodiment of this inven 
tion comprises a table adapted to support a patient, a 
source of radiations, and a detector responsive to said 
radiations after passing through the body or diseased por 
tion of the patient, said detector and said source of radi 
ations being adjustably mounted on said table in the 
longitudinal direction thereof a casing is located beneath 
the table. A ?rst driving mean is provided to tilt said 
casing around a ?rst axis located adjacent to one end 
of the casing. A second driving means secures the table 
to the casing and provides for tilting the table around a 
second axis located at the end of the table which is ad 
jacent to the opposite end of said casing. 
More particularly, the casing encloses ?rst and second 

driving motors, means to pivotally support said casing 
on a ?xed axis transverse to said casing and located on 
the bottom thereof adjacent to one end of said table, a 
?xed arcuate sector gear, a gear driven by said ?rst motor 
and arranged to cooperate with said arcuate sector gear 
to rotate said table around said transverse axis, a second 
arcuate sector gear mounted on said table near the oppo 
site end thereof and a second gear driven by said second 
driving motor and arranged to cooperate with said sec 
ond arcuate sector gear to rotate said table around the 
axis of said second gear. Further a coupling means is 
provided between said casing of the tilting apparatus and 
said table to always interconnect them. By this improved 
tilting apparatus the table can be tilted around said trans 
verse axis or around said axis of said second gear in the 
clockwise or counterclockwise direction to change the 
angle of inclination of said table over a wide range with 
out any shock to the patient by the selective energization 
of said motors. 

These and other objects and advantages of the inven 
tion will be better understood from the following descrip 
tion when taken in conjunction with the accompanying 
drawings, in which: 
FIG. 1 shows a side elevation of a radio-?uoroscopic 

apparatus constructed in accordance with this invention 
in which solid lines indicate the horizontal position of a 
table and phantom lines the vertical position thereof; 

FIG. 2 is a transverse sectional view of the apparatus 
shown in PEG. 1 taken along a line II—-II, when it is in 
the horizontal position; 

FIG. 3 is a sectional view taken along a line III-IlI 
of PEG. 2; 

FIG. 4 is an enlarged sectional view of a coupling de 
vice between the table and a tilting apparatus; 

FIG. 5 is a side view of the radio-?uoroscopic apparatus 
when its table is tilted in the reverse direction; and 
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FIG. 6 is a side view similar to FIG. 1 to explain the 
manner of varying the height of the table while it is main 
tained in the horizontal direction. 

Referring now to the accompanying drawings which 
illustrate one preferred embodiment of this invention, a 
radio-fluoroscopic apparatus, generally designated by a 
reference numeral 10 in FIGS. 1 and 2 comprises a table 
11 upon which a patient is to be laid to take a radio 
?uoroscope or for medical treatment purposes, and a 
tilting apparatus to tilt this table, which is generally 
designated by a numeral 12. 
The table 11 is shaped like a boat. It has a supporting 

frame 14 and an upper plate 13 supported thereby and 
is adapted to directly support a patient thereon, said 
upper plate being made of a laminated board, a press 
‘board, an aluminum plate and the like which are trans 
parent to radiations. Within the supporting frame 14 
is disposed a suitable source of radiations 15 such as an 
X-ray tube, a betatron, C060 and the like, and a suitable 
detecting apparatus 16, such as an X-ray ?uorescent plate, 
photographic ?lm and the like is mounted above the 
table to oppose said source of radiations 15. As best 
shown in FIG. 2, the supporting frame 14 comprises a 
pair of side frames 17 and 13 made of aluminum or iron 
tubing, the upper plate 13 and plates 19 of aluminum 
which are secured to the upper, fore and aft and side 
surfaces of the frame work. It is preferable to construct 
the table to have light weight as far as possible to effect 
its easy manipulation. The tilting device 12 for the table 
comprises a pair of arcuate gears 21 and 22 having teeth 
26 on their outer surfaces and respectively secured to the 
opposing inner walls of the side frames 17 and 18 at the 
right hand end of the table, as viewed in FIG, 1 and driv 
ing gears 23 and 24 meshing with the arcuate gears 21 and 
22, respectively. 
A pair of opposing longitudinal guide channel members 

25 and 26 adapted to slidably support the radiation source 
15 are secured on the upper portion of the inner walls 
of the side frames 17 and 13, as shown in FIG. 2. 
Similarly, a pair of longitudinal guide channel members 
27 and 28 are secured on the upper and lower portion 
of the inner wall of the side frame 17 to slidably receive 
a balancing weight 29 for the purpose to be described 
later. As schematically illustrated, the radiation source 
15 including a suitable window 30, diaphragm device 31 
and the like is mounted on a supporting arm 38 which 
is slidably mounted on a supporting frame 32. This sup 
porting frame is provided with a pair of upright arms 33 
and 34 which serve to journal guide rolls 35 and 36 roll 
ing along said guide channel members 25 and 26, respec 
tively. A duct 37 is connected to the radiation source 15 
through which extends a high potential cable when the 
source comprises an X-ray tube or betatron or a control 
?exible cable when the source comprises cobalt 60. In 
some case cobalt 60 is located separate from the table 
in which case the duct 37 is used to transmit radiations 
from cobalt 60 to the window 30. 
An arm 33 extending through the side frame 18 of the 

table 11 is connected to the supporting ‘frame 32.. The 
detector 16 is supported by the outer end. of the arm 38 
through arms 39 and 40. The frame 46 is so positioned 
as to cause said detector 16 and radiation source 15 to 
oppose each other and is provided with shielding plates 
42 and 43, generally termed as protective aprons to guard 
the operator against radiations. As will be described more 
in detail as the description proceeds an operating handle 
44- is provided for the frame 4-0 to move the radiation 
source 15 and the detector 16 along the guide channels 
25 and 26, and a stop plate 45 is provided at one end of 
the table to support the patient when the table is tilted. 

Regarding now to the tilting apparatus 12, this ap 
paratus is mounted upon a rigid foundation 519 through 
a table plate 51 extending between side frames 17 and 
13. The table 11 is supported on the table plate 51 by 
means of a pair of spaced pedestals 53 which are con 
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nected to the bottom of the table by means of pivot pins 
52 at or near the lower left hand end of the table as 
viewed in FIG. 1, 
The driving means of the tilting apparatus 12 also com— 

prises a pair of driving motors 54 and 55 positioned 
beneath the central portion of the table 11 and driving 
gears 23, 24 and 56 ‘respectively driven by said motors. 
The gears '56 mesh with stationary arcuate sector gears 
57 having their centers of curvatures at the axes of said 
pivot pins 52, and the gears 23 and 24 mesh with the 
teeth 26 of the arcuate gears 21 and 22 as described 
hereinbefore. 
As shown in FIG. 3 the driving motors 54 and 55 are 

enclosed in a rigid casing 60 made of steel plates, for 
example, and are arranged to drive gears 23, 24 and 56, 
respectively, through couplers 61 and 62, reduction gears 
63 and 64, internal gears 65, 66, 69 and 70 and driving 
shafts 67 and 68. 
When driven by the motor 54, the gears 56 will rotate 

along the sector gears 57 to tilt the tilting apparatus 
12 around the axes of the pivots 52 which are transverse 
to the table while the gears 23 and 24 rotate along the 
sector gears 21 and 22 to tilt the ‘table 11 around the axes 
of the gears 23 and 24. 

FIG. 4 shows the detail of a coupling device between 
the tilting apparatus 12 and the table 11, wherein a 
reference numeral 60 represents a portion of the casing 
which encloses the driving means of the tilting apparatus 
and said driving shaft d8 is shown to extend through it. 
At the outer end of this shaft is secured the gear 23 by 
means of a pin 71. This gear 23 meshes with the teeth 
20 of the sector gear 21 which is secured on the outside 
of a reinforcing plate 72. by means of a screw 76, said 
plate 72 being welded to the side frame 17 of the table. 
A stud 74 of a guide roll 73 is secured to the casing 70 
to guide the roll along an arcuate channel 75 having the 
same center of curvature as the sector gear 21. It should 
be understood that an identical coupling device is also 
provided between the driving gear 24 and the arcuate 
gear 22. 
The operation of the illustrated apparatus is as follows: 
A patient (not shown), assumed to have a disease in 

his stomach, is laid on and ?xed to the horizontal top 
plate 13 of the table 11 with his feet in contact with the 
stop plate 455 and with his head directed towards the left, 
as viewed in FIG. 1. Ordinarily his breast is directed 
towards the doctor 16, and then the patient is given 
a contrast agent such as a solution of barium. 

After completing such prelimnary operations tilting 
operation of the table and radio-?uoroscopic photograph 
ing will then be performed. When the table is positioned 
horizontally as shown by solid lines in FIG. 1 the contrast 
agent will be collected on the inner wall of the patient’s 
stomach on the side towards his back. Then the patient, 
particularly his stomach, will be irradiated by radiations 
from the radiation source 15 through the diaphragm 
device 31 and the window 30 and the shadow of the 
stomach will be produced on a ?uorescence screen or a 
photographic ?lm contained in the detector ‘16. 
To examine the upper portion of the patient’s stomach 

the table 11 will be turned or tilted in the counterclock 
wise direction to the position indicated in FIG. 5. Thus, the 
motor 54 is energized to rotate the driving gears 56 in 
the clockwise direction to move them upwardly along 
sector gears 57 whereby to tilt the table by an angle of 
about 30° in the counterclockwise direction to the posi 
tion indicated in FIG. 5. During this tilting movement 
the relative position between the driving gears 23, 24 
and the sector gears 21 remains unchanged. Such a state 
of inclination wherein the head of the patient is held 
below his feet is commonly termed as “reverse inclina 
tion.” During the course to reach this reverse inclination 
a number of photographs are taken to examine various 
portions of the stomach. To further increase the angle 
of the reverse inclination the motor 55 is energized to 
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tilt the table around the axes of the gears 23 and 24 by 
the cooperating action of these gears and sector gears 21. 
To examine the lower portion of the stomach the 

electric motor 55 is energized to rotate the table from 
the horizontal position to the vertical position shown in 
FIG. 1. In this case, the casing 60 is maintained station 
ary in its horizontal position and the gears 23 and 24 are 
driven in the clockwise direction so that the roller 73 
will be rotated in the arcuate channel 74 integral with 
the; sector gear 21'. Again, a number of photographs of 
various portions and positions of the patient’s stomach 
can be taken during this tilting movement. 
By operations described hereinabove, about 75% of 

the patient’s stomach excepting its front portion can be 
examined by the radio-?uoroscopic apparatus. Thereafter 
the patient is laid horizontally on the table upside down 
to take ?uoroscopic photographs. In this way, it is possi— 
ble to examine the entire inner surface of the patient’s 
stomach wherebyjto determine the exact location and 
state of diseased portion thereof, thus providing accurate 
data to remedy it. 

In practical use of the radio-?uoroscopic apparatus, 
it is necessary to make minor changes in the position of 
the radiation source 15 and of the detector 16 dependent 
upon the height of the patient, the position of his stomach 
and the like. To this end the operator manipulates the 
handle 44, FIG. 1, to move longitudinally the radiation 
source 15 along channels 25 and 26 through arms 40, 
39 and 38 and supporting arms 33 and 24. In this case, 
the total weight of the detector 16, the arm 38, the 
radiation source I15, etc. causes the balancing weight 29 
located on the left hand side of the table (FIG. 2) to al 
ways cooperate therewith along guide channels 27 and 
28. The detail of the mechanism for adjusting the balanc 
ing weight 29 is not shown in the drawing because it 
is immaterial to the present invention. 

It is also to be understood that other portions of the 
body of a patient, such as blood vessels, a trachea, in 
testines, a spinal cord, a spinal column, bones and the 
like can be examined in the same manner as above de 
scribed by the novel radio-?uoroscopic apparatus. 
Thus the table of the radio-?uoroscopic apparatus can 

be tilted to various positions over a wide angle including 
reversely tilted position, shown in FIG. 5 and vertical 
position, shown in FIG. 1. Moreover as the table and 
the tilting apparatus therefor are always coupled to 
gether, the table can be tilted by any desired angle with 
out imparting any undesirable shock to the patient. 

Moreover, as above point out, it is able to reversely 
tilt the table by more than 30°. Referring to FIG. 5, the 
motor 55 is so driven that the table 11 is reversely tilted 
by means of the tilting apparatus 12. Upon this driving 
operation, the motor 54 may be driven so as to tilt the 
table to the direction of the reverse inclination. This may 
be achieved by rotating the driving gears 56 in the clock 
wise direction and setting the length of the sector gears 
57 meshing therewith to be long. While it is obvious that 
the angle of the reverse inclination is affected by the 
con?guration of the table 11 or of the radiation source 15 
or the like, it is able to reversely tilt the table by 75° 
or even substantially 90°. 

In performing radiation therapies it is often desirable 
to elevate the horizontal position of the table to more 
than that shown in FIG. 1. This state can be readily and 
simply provided by ?rstly bringing the table to the re 
versely tilted position shown in FIG. 5 and then turning 
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the table in the clockwise direction around the gears 23 
and 24 to the horizontal position indicated by the phan 
tom lines in FIG. 6 by energizing the driving motor 55. 

Thus, by the novel radio-?uoroscopic apparatus con 
structed in accordance with this invention, the table 
utilized in radiation therapy may be tilted over a wide 
range covering —75° or even —90° to +90° or more. 
Moreover, during the tilting operation the table is posi 
tively coupled to the tilting apparatus so that it is moved 
smoothly without imparting any undesirable shock to the 
patient. Further the horizontal height of the table can 
be varied to any suitable height convenient to operators. 

While the embodiment of the invention as herein dis 
closed constitutes a preferred form thereof, it is to be 
understood that other forms might be adopted without 
departing from the true spirit and scope of the invention 
as de?ned in the appended claims. 
What is claimed is: 
1. A radio-?uoroscopic apparatus comprising a table 

adapted to support a patient and the like, a source of 
radiation, a detector responsive to said radiation after 
passing through the body of said patient, said source of 
radiation and said detector being mounted on said table, 
a casing located under the table, and means to tilt said 
table, said means including a ?rst driving means to tilt 
said casing around a ?rst axis located adjacent to one 
end of said casing and a second driving means to mount 
said table on said casing and tilt said table with respect 
to said casing around a second axis located at the end 
of the table which is adjacent to the opposite end of 
said casing. 

2. The radio-?uoroscopic apparatus according to claim 
1 wherein said means to tilt said table comprises ?rst and 
second driving motors, and means supporting said casing 
on a ?xed axis transverse to said casing and located ad 
jacent to one end of said table, a ?xed arcuate sector gear, 
a gear driven by said ?rst motor and arranged to cooper 
ate with said arcuate sector gear to rotate said table 
around said transverse a.‘;is, a second arcuate sector gear 
mounted on the table near the opposite end thereof and 
a second gear driven by said second driving motor and 
arranged to cooperate with said second arcuate sector gear 
to rotate said table with respect to the casing around the 
axis of said second gear. 

3. The radio-?uoroscopic apparatus according to claim 
2 wherein said second arcuate sector gear mounted on 
said table is provided with an arcuate guide channel con 
centric with the teeth of said second arcuate sector gear 
and a roller is secured to said casing to move along said 
guide channel. _ 

4. The radio-?uoroscopic apparatus according to claim 
1 wherein said table is provided with a pair of spaced 
longitudinal guide channels and means is provided to ad 
just the longitudinal position of said source of radiations 
and said detector along said guide channels. 
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