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This invention relates to apparatus for radiation therapy 
of diseased tissues in the human body such as the irradia 
tion of tumors or cancers through the employment of 
beams from a radioactive source as, for instance, co 
balt 60 or from an X-ray tube, and has for an object to 
provide for regulatable movements of the source with 
respect to the patient such that the entire tumor vol 
ume will receive an adequate dose with minimum effect 
on the intervening and/or surrounding healthy tissues 
and the patient may remain motionless in a comfortable 
reclining position. 
Another object is the provision of apparatus for this 

purpose that permits precise beam orientation, may be 
manufactured and installed without excessive expense, is 
notably compact and un-complicated, readily operated, 
and affords a maximum of safety to persons associated 
with the treatment. 
Another object is to provide apparatus for this pur 

pose that incorporates a main curved radioactive-source 
carrying element which may be rotated around its vertical 
axis and moved rotatively in its own plane around its 
horizontal axis, either simultaneously or selectively and 
either manually or automatically, While the patient lies 
motionless therewithin. 
A further object consists in providing certain improve 

ments in the form, construction and arrangement of the 
various parts, whereby the above stated objects and others 
inherent in the invention may be e?'iciently attained. 
A practical embodiment of the invention is illustrated 

in the accompanying drawings, in which 
FIG. 1, represents a vertical sectional view, partly in 

elevation, of the complete apparatus, with the patient 
shown on a usual support in position for treatment; and 
FIG. 2,.represents a similar view at a right angle to, 

FIG. 1. 
In brief summary, the invention contemplates appa 

ratus such as has been indicated in the above recited ob 
jects, and which it is thought unnecessary now to repeat 
as the same will be further clarified in the detailed de 
scription of the drawings, to follow. 
The major objective in irradiation of a diseased por 

tion of the human body has been the accomplishment of 
imparting an adequate dose of radiation to the volume of 
tissue under treatment without injurious eifect or effects 
upon intervening and/or surrounding tissues. A number 
of solutions of this problem have been advanced with 
more or less success, and usually accompanied by certain 
drawbacks, such, for instance, as the employment of a 
plurality of radiation beams successively entering the 
body at di?erent portals though all directed at the diseased 
volume; rotation or oscillation of the patient; the so 
called swinging pendulum irradiation; the spiral motion 
convergent beam method; and the movement of the radio 
active source around two axes perpendicular to and inter 
secting each other. As the diseased tissue generally is 
deep~seated in the body it is necessary to employ large 
doses of penetrating radiation in order to cause su?icient 
e?ect upon the volume needing treatment due to the 
fact that a large portion of the energy of the beam of 
radiation will be absorbed by the intervening sound or 
healthy tissue through which the beam must pass before 
reaching its target, with consequent danger of serious 
injury to the healthy tissue. 
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The result of the foregoing brief recital of conditions 

involved in this branch of radiology has led to a feeling 
or conclusion that the preferred procedure utilizes the 
movement of the apparatus to cause the beams to impinge 
upon different areas on the surface of the patient’s body, 
known as “ports of entry” and then converge upon the 
diseased tissue. The present invention thus is directed to 
an improved apparatus for this purpose. The inherent sim 
plicity of the invention and space requirements, its re 
duced weight, and ease of adjustment are its principal 
advantages. 
Turning now to the drawings, a curved element such 

as a section of a ring or annulus composed of a suitable 
metallic substance and marked 1 carries the housing, 
indicated by 2, of the source of radiation 3, which may 
be, for instance, a radioactive isotope of cobalt, Co“, 
or an X-ray tube, that is secured to the ring section by a 
pair of screw bolts 4, 4, and is ?tted with a collimator 
or aperture 5, for the emergence or projection of the 
beam of radiation. It is deemed unnecessary either to 
show or describe the source in detail as this is well within 
the knowledge of those ordinarily skilled in this art and 
is illustrated and explained, e.g., in United States Patent 
No. 2,781,454, issued Feb. 12, 1957. 
On the portion of the ring section opposite the source 

housing is mounted a combination counter-balance and 
beam shield marked 6 which is composed of lead or its 
equivalent. This shield intercepts the primary beam ir 
respective of the beam direction. 
The ring section 1 can move rotatively around its hori 

zontal axis on bearings 7, 7, which are mounted on a 
turntable 8, and this curved element 'also carries a cir 
cumferential rack 9 that mates with a spiral gear 10 driven 
by an electric motor 11 mounted on the turntable 8 which 
rides on a circular set of balls 12 ?tted in a base 13. 

It is thought to be clear from the foregoing that actua 
tion of the motor 11 will serve to rotatively move the 
ring section 1 around its horizontal axis, while the turn 
table 8 permits rotation of the ring section 1 around its 
vertical axis. Each or both of these motions may be ini 
tiated and controlled manually or automatically, and the 
motions may be oscillatory by the use of reversible mo 
tors. The electric set-up for accomplishing this is so well 
understood by those ordinarily versed in the electrical 
art that it is deemed unnecessary'either to show or de 
scribe the same, the mere stating of a desire for auto 
matic operation with either or the above named motions 
being su?icient for its accomplishment. 

It should be noted that the heavy shield 6 is of a 
weight adequate to balance the weight of the source 
housing 2. 
The patient to be treated is shown in broken lines in 

the drawings and marked P while the diseased volume of 
tissue is denoted by D. 
A treatment couch upon which the patient reclines is 

denoted by 14, and is supported in a well known manner 
by a structure that comprises a head piece 15 which is 
mounted on a pillar 16 set in a base 17 which houses suit 
able mechauism for elevating or lowering the pillar and 
head piece, a handle 18 serving to control the said mech 
anism. The couch top rests on rollers 19 for adjustment 
in line with the longitudinal axis of the patient. As this 
structure is conventional and, of itself, constitutes no part 
of the present invention, further description or illustra 
tion is regarded as super?uous, but it may be added that 
the top of the couch 14 should be composed of low den 
sity material, e.g., aluminum or plastic, which otters a 
minimum of attenuation to the beam of radiation, and 
that the structure supporting the couch is spaced from 
the beam. 

In preparing for a treatment the supporting means for 
the couch 14 should be adjusted so that the center of 
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the diseased tissue volume D is at the intersection of the 
imaginary horizontal axis of rotative movement of the 
ring section 1 in its own plane and the central ray of the 
beam of radiation. 

The heavy shield 6 not only counter-balances the heavy 
source housing, as previously noted, but also serves to 
attenuate the radiation that has traversed the patient and 
thus reduces the shielding requirements of the treatment 
room. 
The variety of motions attainable with this apparatus 

offers practical means for ful?lling the objects herein 
above recited, and especially the possibility of applying 
desired doses to the diseased volume of tissue with mini 
mum injury to the intervening or surrounding sound and 
healthy tissues. 

It is thought that no further description of the mode 
of operating this apparatus is needed, because the same 
and its ?exibility will be clear to the medical profession 
from the explanation already made; but I desire it to be 
understood that various changes may be made in the 
form, arrangement, construction and material of the sev 
eral parts or elements, without departing from the spirit 
or scope of the invention, and hence do not intend to 
be limited to details herein shown or described except as 
the same may be included in the claims or be required 
by disclosures of the prior art. 
What I claim is: 
1. Apparatus for radiation therapy comprising, an 

arcuately curved element having vertical and horizontal 
axes the latter being disposed perpendicularly to the plane 
of the said element, a source of radiation ?xed near one 
end of the curved element, a beam shield attached to said 
element opposite the said source, means for imparting 
rotative motion to said element around its horizontal axis, 
means for imparting rotative motion to said element 
around its vertical axis, a base in alignment with the said 
source and shield, and means for mounting said curved 
element on said base. 

2. Apparatus as de?ned in claim 1, which also includes 
a turntable upon which the curved element is mounted, 
said turntable having bearings on its upper surface sup 
porting the curved element for motion around its hori 
zontal axis. 

3. Apparatus as de?ned in claim 2, which also includes 
an electric motor mounted on the turntable provided 
with a gear on its drive shaft, and in which the said curved 
element is ?tted with a curved rack meshing with said 
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gear and adapted to impart motion to the curved element 
around its horizontal axis when the motor is actuated. 

4. Apparatus as de?ned in claim 3, in which the turn 
table is rotatably mounted on a base to adapt the curved 
element for rotary motion around its vertical axis. 

5. Apparatus as de?ned in claim 1, in which the shield 
is composed of material adapted to absorb radiation 
beams, such as lead. 

6. Apparatus as de?ned in claim 1, in which the curved 
element is a semicircle. 

7. Apparatus for radiation therapy which comprises, a 
curved element in the form of a section of a circle dis 
posed in a vertical plane, a source of radiation ?xed at 
the upper end of the said element, a collimator operative 
ly associated with said source of radiation and adapted 
to direct the beam of radiation in said vertical plane 
toward the center of said circle, a weighted shield ?xed 
on the curved element at a point diametrically opposite 
the source of radiation, a turntable beneath said shield, 
bearings upon said turntable supporting the curved ele 
ment for motion in its own plane around its horizontal 
axis, a rack on the lower portion of the said curved ele 
ment, a motor driven gear meshing with said rack, and a 
base supporting the turntable provided with bearings en 
gaging the turntable for adapting it to turn and rotate 
the curved element around its vertical axis. 

8. Apparatus as de?ned in claim 7, which also includes 
means for supporting a patient in a reclining position 
with the diseased portion between and in line with the 
collimator and the shield. 

9. Apparatus as de?ned in claim 8, in which the means 
for supporting a patient is provided with a top composed 
of low density material that offers a minimum of attenua 
tion to the beam of radiation. 
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