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Leonard F. Peyser, White Plains, N.Y., assignor fo
- .- Howdon Videx Products Corporatior, Califon, N.J.,
oa :corpora_tion of New Jersey

“* Application January 26, 1956, Serial No. 561,400
S * " B Claims, (CL 250f-105)

.. ."Fhis invention relates to improvements in X-ray cones,
_or devices for. more sharply limiting the area exposed
.to radiation whether for diagnostic or therapeutic pur-
.poses.. .

* 'Wright Patent No. 2,614,224 - discloses an adjustable
iris X-ray cone equipped with focusing attachment, and
_the present invention in one aspect thereof is an improve-
.ment.on the device of this patent, one object being to
_synchronize the adjustment of upper and lower apertures
in a simple and reliable manner. .
..+ A further object is to improve the mounting of the au-
_tomatic  switch -mechanism - associated with the pivoted
bail which carries the-focusing or centering light.. -

A further object is to provide an improved cone hav-
ing a rectangular- adjustable -aperture . as. distinguished
from a substantially circular aperture.

Still another . object is to provide a cone in which cir-
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spaced apart in the direction of the beam causes improve-
ment of the beam definition, but such devices have here-
tofore taken the form of relatively complicated and bulky
collimators using swinging diaphragm supports, and mul-
tiple diaphragm devices built on the principle of the
Wright patent referred to above have required multiple
gearing and have been relatively complex in construc-
tion. In mo case has it been found possible to operate

“upper and lower iris diaphragms in a synchronous man-

ner with a single gear mechanism and to permit use of
the same synchronizing and upper diaphragm operating
mechanism with either iris diaphragms or rectangular
diaphragms -as before. = The present invention makes
provision for this type of operation.

A lower flange 10 in the element 8 supports by means
of bolts and studs 11, a lower iris diaphragm unit 12,
which is also attached by connections 13 to the station-

-ary casing 4, so that turning of the shell 8 operates this

lower diaphragm element synchronously with the:upper
diaphragm element 5. The turning movement is accom-
plished by means of a knob 15 carried in a pinion 16 in
mesh with gear teeth 17 formed on the upper plate 18
of the lower iris diaphragm unit, which is secured to the
shell 8. A suitable scale 19 may be provided for read-
ing the diaphragm settings. :

.. A bail 20 carrying a focusing light 21 is mounted-for

. _movement between the solid line (out of operation) and

30

,cular aperture means and rectangular aperture -means - ;

-may be readily ifiterchanged. » - o

.. A Coné embodying the invéntion in a preferred form
“will 6w be ‘described with reference to the accompany-
ing drawing, and the features forming the invention will
then be pointed out in the appended claims.

In the drawing:

Fig. 1 is a side elevation of the cone of the present
invention;

Fig. 2 is a section on the line 2—2 of Fig. 1;

Fig. 3 is an enlarged section on the line 3—3 of Fig. 1;

Fig. 4 is an enlarged section on the line 4—4 of Fig. 3;

Fig. 5 is an enlarged section on the line 5—S5 of Fig. 3;

Fig. 6 is a section similar to Fig. 2, but showing the
unit adapted to rectangular aperture; and

Figs. 7 and 8 are sections on the respective lines 7—7
and 8—8 of Fig. 6.

Referring now first to Figs. 1-5, the cone comprises an
upper casing structure 1 including a flange 2 for attach-
ment to the X-ray machine and a lower flange 3 to which
the lower housing section 4 is secured. An upper iris
diaphragm assembly 5 is secured to the casing 1 by means
of screws 6, and the operating studs 7 for the leaves,
typically six in this assembly, are received in slots formed
in the upper part of a rotatable air shell 8, so that
the turning of this shell 8 with relation to the casing 1
will contract and expand the aperture as desired. The
structure of the leaves and the operation of this di-
aphragm may be subtantially the same as that disclosed
in the prior Wright patent above referred to, or of any
other convenient form, and will not be further described
herein,

As is well known, the beam projected by an X-ray
tube is not a simple conical beam emanating from a de-
termined point but comprises substantial quantities of
scattered radiation and particularly scattered and rela-
tively soft radiation so that a single diaphragm or aper-
ture can define the area of exposure only in a rather
approximate way. Two or more diaphragms properly
synchronized as to the adjustment of their apertures and
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broken line (operative position) positions of Fig. 1 by
means of trunnions 22 and 23 which are rotatively jour-
naled in insulating blocks 24, 25 secured to-inwardly fac-

ing flange or clip 26 on the lower casing or housing

member. There is associated with the trunnion 23 a
spring detent or catch means for yieldably holding the
bail 20:in either of the two positions of Fig. 1 and also
connection and switch means for the light 21. '

As best shown in Fig. 5, the trunnion 23 has a cross
bore 27 in which a detent arm 28 is mounted, the bore
and section 29 of the arm being correspondingly threaded
so that the protrusion of the bar 28 from the axis of the
trunnion 23 may be regulated as desired. Member 28
cooperates with a spring pressed detent plate 30 which
is urged toward the trunnion 23 by springs 31 and con-
tains a concentric surface 32 for engagement by the pro-
jection 28 with notches 33 to each side thereof. These
notches are arranged 90° apart for holding the bail 20
in either of the positions shown in Fig. 1 which are also
90° apart. Trunnion 23, as best shown in Fig. 4, also
carries a knife switch blade 34 which cooperates with co-
operating switch element 35 and establishes an elec-
trical connection when the bail 20 is in the lowered or
broken line position of Fig. 1. This permits automa-
tically switching on and off the focusing light.

The same general housing and operating elements as
just described with relation to the iris diaphragm unit 12
may be used with a rectangular adjustable aperture as
shown in Figs. 7 and 8. In this case, there is substituted
for the assembly 12, an assembly indicated generally by
the reference character 12’. This assembly includes a
pair of cooperating diaphragm elements 50. Each of
these elements may comprise an upper layer of lead 51
for opacity to the X-rays and a lower supporting layer
52 of a different metal for mechanica] strength. An edge
53 of the lower layer is received in a groove formed in a
guide member 54, secured to the depending housing ele-
ment 4. There is associated with each aperture plate 50
an operating arm 55 of arcuate form, one end of which
is pivotally attached to member 54 by a stud 56 and the
other end of which is pivotally attached by stud or pin
57 to the upper plate 18 previously referred to and which
element of the iris diaphragm assembly as well as all
other upper elements may be retained. Intermediate its
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-ends, the arm 55 has a slot 58 receiving a post 39 which
is fixed to the aperture plate 50. In consequence, as the
gear wheel plate 18 is rotated, the arms 55 are also ro-
tated about their pivotal attachments 56, but in opposite
directions, and move the aperture plates 50 toward and
away from each other so as to regulate the size of the
rectangular aperture R, which is formed between the
angular cut outs 60 of the plates 50. A true rectangu-
lar opening is thus provided, and one edge remains in
fixed orientation and with its center fixed in any position
of adjustment. Plates 50 may also be provided with
upper guide members 61 and lower guide members 62 for
abutting against the adjacent faces of member 54 and
maintaining the plates in constant alignment during their
adjusting movements. Rollers 63 may be provided to
eliminate undue friction in this movement.” It will be
observed that the major part of the assembly for iris
lower diaphragm and for rectangular aperture lower
diaphragm may be identical and unchanged, which fea-
ture is of considerable advantage in economy of manu-
facture and in permitting the alteration of the equipment
to suit changing requirements by the user.

What is claimed is:

1. An attachment for X-ray machines comprising a
casing having means for attachment to an X-ray machine
in the path of the X-ray beam, upper and lower adjus-
table diaphragm assemblies in the said casing, operating
mechanism for the said diaphragm assemblies compris-
ing a rotatable shell carried within the casing, means
connecting the said shell to both the upper and lower
diaphragm assemblies, and externally operable means
for rotatively adjusting the said shell.

2. An attachment for X-ray machines comprising a
casing having means for attachment to an X-ray machine
in the path of the X-ray beam, upper and lower ad-
justable diaphragm assemblies in the said casing, operat-

ing mechanism for the said diaphragm assemblies com- .
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prising a rotatable shell carried within the casing, means
connecting the said shell to both the upper and lower
diaphragm assemblies, and comprising for the lower di-
aphragm assembly an annular plate having peripheral
gear teeth, and an externally operable pinion meshing
with the said annular plate for rotatively adjusting the
said shell.

3. An attachment according to claim 2, in which the
said casing has an inwardly facing lower flange, and com-
prising removable diaphragm assembly supports- therein
carrying the lower diaphragm assembly, whereby the said
aftachment is capacitated for use with different lower
diaphragm assemblies.

4. An attachment according to claim 3, in which the
diaphragm assembly comprises a pair of rectangular-
aperture plates relatively movable for forming an aper-
ture of adjustable size, means formed in the said sup-
ports for guiding the said aperture plates for rectlinear
movement, and means for moving the said plates com-
prising a pair of curved arms, each pivotally attached at
one end to a said support and at the other to the said
annular plate and having respectively pin and slot con-
nections to the said aperture plates.

5. An attachment according to claim 4, in which the
said curved arms extend in slanted position upwardly
from their attachments to the said supports to their at-
tachments to the said plates, are positioned for over-
lapping each other at both ends and are curved concavely
toward each other so as not to obstruct the rectangular
aperture when in overlapped position.
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