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6 Claims.

The present invention relates to X-ray ap-
paratus and has particular reference to what is
known in the art as fluoroscopic apparatus as
commonly employed with X-ray tables and
verfical fluoroscopes for the making of fluoro-
scopic examinations.

This type of examination is sometimes per-
formed by the roentgenologist with the patient
lying prone upon an X-ray table during which
the X-ray tube and fluoroscopic shutters are dis-
posed below the table top and the fluorescent
screen is above the table top and patient. In
other instances, due to the character of the ex-
amination, it can be made with the patient
standing, and the table is consequently rotated
to a vertical position where it becomes essentially
what is known in the art as a vertical fluoroscope.

In the making of a fluoroscopic examination it
frequently becomes necessary to restrict the
beam of X-rays to o definite area which is done
by the adjustment of fluoroscopic shutters. To
facilitate the examination, control knobs are dig-
posed adjacent the fluorescent screen, or in some
instances upon the screen, which knobs are
rotated by the roentgenologist to control the ad-
justment of the Auoroscopic shutters. However,
this necessitates removal of the hands from the
screen handles and, in manipulating the control
knobs, the position of the fluorescent screen rela-
tive to the patient is disturbed.

Moreover, in fluoroscopic devices of the prior
art, although the fluorescent screen usually fol-
lows movement of the X-ray tube, it has hereto-
fore been necessary for the roentgenologist to
adjust the screen by hand in order to position it
parallel to the body of the patient each time the
X-ray tube is moved to an angular position.
Also, to prevent dropping of the fluorescent screen
when moved to certain positions, particularly
while making an examination of a patient while
in an erect position, the screen has heretofore
been counterbalanced which added to the weight
and complexity of the apparatus.

It is accordingly an object of the present in-
vention to provide a fluoroscopic apparatus
wherein the fluorescent screen is automatically
maintained parallel with respect to the patient
support regardless of the angulation of the X-ray
tube and fluoroscopic shutters.

Another object of the present invention is the
provision of a fluoroscopic apparatus wherein the
fluotrescent screen is maintained in fixed positions
without the necessity of a counterbalance.

Another object of the present invention is the
provision of a fluoroscopic apparatus wherein the

(CL. 250—58)

fluoroscopic shutters are automatically adjustable
by the operator without removing his hands from
the fluorescent screen. :

Another object of the present invention is the
provision of a fluoroscopic apparatus wherein the
adjustable fluoroscopic shutters are motor driven

and controlled by push buttons carried by the

fluorescent screen.

A further object of the present invention is the
provision of a fluoroscopic apparatus provided
with motor driven fluoroscopic shutters which are
controlled by push buttons carried by the fluo-
rescent screen so as to be operated by an operator
with either hand without removing his hands
from the screen.

Still further objects of the present invention
will become obvious to those skilled in the art by
reference to the accompanying drawings wherein:

Fig. 1 is a side elevational view of an X-ray
tube stand provided with a fluoroscopic apparatus
constructed in accordance with the present in-
;rention and disposed adjacent an examination

able;

Fig. 2 is a view similar to that of Fig. 1 with
a part of the supporting table broken away and
showing the parallel position of the fluorescent
screen with respect to the patient support snd
an angular position of the X-ray tube;

Fig. 3 is an end view in elevation of the ap-
paratus as shown in Fig. 1; .

Fig. 4 Is an elevational view partly in cross-
section and on an énlarged scale of the mecha-
nism for automatically maintaining the fluo-
rescent screen parallel to.the patient support with
a portion of the apparatus broken away to better
llustrate-the mechanism; '

Fig. 5 is a sectional view taken on the line
V—V of Fig, 4;" i ’

Fig. 6 is a plan view of the fluorescent screen
showing the position of the control buttons for
the fluoroscopic shutters and looking in the direc-
tion of the arrows VI—VI of Fig. 3;

Fig. 7is a plan view of the X-ray tube unit look-
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ing in the direction of the arrows VII-—VII of ‘

Fig. 3 with parts of ‘the device broken away to
better illustrate the same;

Fig. 8 is a view partly in section and on an en-
larged scale taken on the line VIII—VIII of Fig. 7
with part of the device broken away for illustra-
tive purposes, and :

Fig. 9 is a sectional view taken on the line
IX—IX of Hig. 8.

Referring now to-the drawings in detail, the
device shown in Fig. 1 comprises a table 5 upon
which a patient reclines during a diagnostic
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examination. Disposed adjacent one side of the
table is a tube stand shown generally at 6. This
tube stand as shown comprises a vertically dis-
posed substantially rectangular standard T sup-
ported by a base 8 with the latter being provided
with suitable casters 9 to facilitate movement of

‘the stand longitudinally of the table to enable

complete examination of a patient from one ex-
tremity to the other.

The tube stand 6 is provided with a laterally
extending bracket 10 to which is pivotally con-
nected an angularly disposed member {2 which,
together with the bracket {8, forms a support.
This angularly disposed member {2 has a mem-
ber or arm {3 pivotally connected thereto which
carries at one extremity a fluorescent screen (4
and an X-ray tube assembly i3 at its other ex-
tremity. Rotation of the arm I8 about its pivot
accordingly disposes the X-ray tube assembly 15
below the table with the fluorescent screen 14
above, as shown in Figs. 1, 2 and 3, or the X-ray
tube assembly may be moved above the table and
the fluorescent screen below, and secured in place
by a lock 16.

As will be noted more clearly from Fig. 6, the
screen |4 is pivotally supported by a bifurcated
member 1T which telescopically engages a spin-
dle {8 journalled in a pair of outwardly project-
ing lugs 19. Thus by rotation of the screen in a
vertical plane and rotating the spindle i8 in a
horizontal plane, as viewed from Figs. 3 and 6,
the screen can be positioned out of range of the
underside of the table and locked by means of a
handle 20 when the X-ray tube 15 is positioned
above the table.

Also in many instances a fluoroscopic examina-
tion is made while the patient is in a standing
position which requires that the arm i3 be moved
to the horizontal. In the absence of any pro-
vision to the contrary, this would place the spin-
dle I8 in a horizontal position with the entire
weight of the screen i4 on the lock 20. Should
the lock release for any reason or the operator
neglect to tighten it, the screen would drop by
gravitation, which might result in serious injury
to a patient or the roentgenologist.

To .prevent this, as well as to maintain the
screen parallel to the patient support, the ap-
paratus is provided with. an arrangement as
shown more particularly in Figs. 4 and 5, where-
in the lugs 19 form an integral part of a plate or
the like 21. This plate is rigidly secured, such
as by bolts or the like 22, to a gear 23, the latter
of which is journalled in suitable bearings 24
within the arm 3. Also within the arm 13 and
concentric with its axis of rotation about the
member 12 is another gear 25. This latter gear
is rigidly secured to the member 12, such as by
means of cap screws or the like 26, so that the
arm 3 rotates thereabout upon bearings 27.

A further freely rotating gear 28, which meshes
with both gears 23 and 25, is journalled at 29
within the arm 13, so that when the roentgenolo-
gist rotates the arm 13 about its pivol constitut-
ing the bearings 27 by grasping a handle 30, the
gear 28 describes planetary movement about the
gear 25. Assuming the fluoroscopic- apparatus,
comprising the fluorescent screen (4 and the
X-ray tube unit i3, to have initially been in the
position shown in Fig. 1 and the X-ray tube unit
is shifted, upon rotation of the arm (3 by the
operator to that shown in Fig. 2, this accordingly
positions the X-ray tube in angular relation with
respect to the table b.

The gear 28, however, during its planetary
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movement about the gear 25 will cause rotation
of the gear 23 and, since all the gears are of the
same diameter and pitch, the degree of rotation
of the arm 13 about its pivot (gear 25) will cause
the same degree of rotation of the gear 23. In-
asmuch as the spindle 18, carrying the bifurcated
member |7 and screen (4, is connected to the
gear 23, the screen i4, once it is positioned par-
allel with the top of the table 5, is maintained
in this position regardless of the angulation of
the X-ray tube unit with respect thereto.

When necessary, the bifurcated member 17 and
screen I4 can be rotated independently of the
spindle {8 and integral plate 21 due to the tele-
scopic engagement thereof, but sufficient friction
is maintained therebetween by 2 set screw or the
like 32 to prevent slippage so that the screen is
maintained, as above noted, parallel to the table
top regardless of the angular position of the X-
ray tube unit. This accordingly facilitates the
making of a diagnostic examination without the
necessity for the roentgenologist endeavoring to
properly reposition the screem each time the fluo-
roscopic apparatus is shifted as required during
such an examination. Moreover, when the ap-
paratus is moved to a horizontal position during
the making of an examination while the patient
is in an erect position, the spindle i8 is moved
to a vertical position, thus eliminating a strain
on the lock 20 so that the screen is not dependent
thereon and cannot drop by gravitation by rota-
tion of the spindle about the lugs (8.

As is customary in fluoroscopic apparatus it is
movable vertically with respect to the stand 6
and, in the particular apparatus shown, the flu-
oroscopic apbaratus is counterbalanced by the
high voltage transformer 33 encased within the
stand and which supplies high voltage electrical
energy to the X-ray tube unit through cables 34.
However, since the details of this particular struc-
ture form no part of the present invention, but
are fully shown and claimed in my copending
application Serial No. 234,891, filed Oct. 14, 1938,
it is believed unnecessary to further describe the
same herein.

In addition to the provision of the above noted
mechanism for automatically maintaining the
screen in parallelism with. the table, the X-ray
tube unit is provided with flucroscopic shutters

which are automatically controlled by pairs of ¢

push buttons carried by the fluorescent screen.
Each pair of push buttons 35 and 36 are disposed
immediately above the screen handles 37 so as
to be operated by the thumb with one set con-
trolling opening and closing of one set of shut-
ters, while the other set controls opening and
closing of the remaining shutters.

By reference more particularly to Figs. 4 and 6
it will be seen that a cable 38 is concealed in the
screen frame and bifurcated member 17 and is
supported by the arm 13. At the pivol point of
this arm 13 the cable extends through the arm
with the high voltage cables 34 where it con-
nects to a terminal block 39 (Figs. 8 and 9) car-
ried by the X-ray tube unit 5. As shown more
particularly in Figs. 8 and 9, the X-ray tube unit
comprises a housing 40 pivotally supported by
arms 42 extending from the arm (3 and pro-
vided with the customary direction cone 43.
Also within the casing 40, between the X-ray
tube (not shown) and the opening 44 adjacent
the direction cone 43, is a framework 45 (Figs.
8 and 9) provided with depending lugs 46. One
pair of these lugs 48 supports a stationary shaft
41, while another pair of these lugs supports a
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further stationary shaft 48. Also a rotatable
threaded shaft 49 is journalled in a further pair
of lugs 46, as is another rotatable threaded
shait 50. ‘

As can be seen more clearly in Fig. 9 the ro-
tatable shafts 49 and 58 are threaded each side
of their centers with right and left hand threads.
A pair of X-ray opagque shutters 52, which for
the sake of simplicity will be referred to as
horizontal shutters, are provided with threaded
collars 83 engaging the threaded shaft 49 and
collars 54 having openings therein of slightly
greater diameter than the stationary shaft 48
50 as to be readily slidable thereon. A gear 55
is rigidly secured to the rotatable shaft 49 and
for the purpose of rotating the latter, this gear
meshes with a gear 56 carried by the armature
of a reversible electric motor 57.

Since the electric motor 57 is connected by
one or the other push buttons of one pair to a
suitable source of electrical energy of the usual
commercial potential (not shown), the motor is
caused to rotate in either direction. For exam-
Dple, if one of the push buttons of the pair 35 is
moved by the thumb of the roentgenologist, the
motor 58 rotates in one direction, which causes
the horizontal shutters to move toward each
other due to their threaded connection with the
threaded shaft 49 and sliding engagement with
the stationary shaft 48. Also, if the other push
button of the pair 35 is moved or depressed, the
shutters 52 move away from each other, thus
increasing the spacing therebetween.

Another pair of X-ray opadue shutters 58 are
also provided which will be hereinafter referred
to as vertical shutters. These shutters are iden-
tical in construction and operation as that pre-
viously described with respect to the shutters 52,
and engage the threaded shaft 50 and stationary
shaft 47 in the same manner as the shutters 52
engage their respective shafts 48 and 48, The
threaded shaft 50 is provided with a beveled
gear 59 engaging a gear 80 carried by the arma-
ture of a further reversible electric motor 6t
which is under the control of the other pair of
push buttons 36 carried by the fuorescent
screen {4,

It will thus be seen that by operation of one
pair of push buttons 35 the horizontal shutters
52 are automatically moved back and forth de-
bending upon the will of the operator, and in a
similar manner the vertical shutters 58 are
caused te move up or down. This accordingly
confines the beam of X-rays emanating from
the X-ray tube to any desired area of the pa-
tient’s anatomy.

It thus becomes obvious to those skilled in the
art that a fluoroscopic apparatus is herein pro-
vided in which the fluorescent screen is auto-
matically maintained in, parallelism with the
patient support regardless of the angular posi-
tion of the X-ray tube unit. Moreover, the
fluorescopic shutters which are carried by the
X-ray tube unit are automatically adjustable
from the fluorescent screen without the necessity
for the operator to remove his hands from the
screen handles and regardless of the angular
position of the X-ray tube unit with respect to
the patient support.

Although one embodiment of the present in-
vention has been shown and described, it. is to
be understood that other modifications thereof
may be made without departing from the spirit
and scope of the appended claims,

3

I claim:

1. The combination with a patient supporting
means, of a fluoroscopic unit comprising a stand-
ard disposed adjacent to said patient supporting
means and perpendicular thereto, a support mov-
able vertically of said standard above and below
the level of said patient supporting neans, a
member pivotally secured to said support and
brovided with a flucrescent screen at one end
thereof and an X-ray tube unit at the other end
thereof, and means operable by movement of said
member about its pivot to maintain said fAuores-
cent screen in parallelism with said patient sup-
porting means regardless of the angular position
of said X-ray tube unit with respect thereto.

2. The combination with g patient supporting
means, of a fluoroscopic unit comprising a stand-
ard disposed adjacent to said patient supporting
means and perpendicular thereto, a support mov-
able vertically of said standard above and below
the level of said patient supporting means, a
member pivotally secured to said support and
provided with a fluorescent sereen pivotally con-
nected to one end thereof and an X-ray tube
unit pivotally connected to the other end thereof
and movable simultaneously with said support
toward or away from the level of said patient
supporting means, and means carried by said
member and operably connected to said fluores-
cent screen and operable upon rotation of said
member about its pivot to maintain said fluores-
cent screen in parallelism with said patient sup-
porting means regardless of the angular position
of sdid X-ray tube unit relative thereto,

3. The combination with g patient supporting
means, of a flusroscopic unit comprising a stand-
ard disposed adjacent to said patient supporting
means and perpendicular thereto, a support mov-
able vertically of said standard above and below
the level of said patient supporting means, g
member pivotally secured to said support and pro-
vided with a fluorescent screen pivotally con-
nected to one end thereof and an X-ray tube unit
pivotally connected to the other end thereof, and
mechanism carried by said member including a
gear train operably connected to said fluorescent
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Screen and rotatable upon movement of said -

membper about its pivot to maintain said fiuores-
cent screen in parallelism with said patient sup-
porting means regardless of the angular position
of said X-ray tube unit relative thereto.

4. The combination with g patient supporting
means, of a fluoroscopic unit comprising a stand-
ard disposed adjacent to said patient supporting
means and perpendicular thereto, a support mov-
able vertically of said standard above and below
the level of said patient supporting means, a
member pivotally secured to said support and
brovided with a fluorescent screen pivotally con-
nected to one end thereof and an X-ray tube unit
pivetally connected to the other end thereof and
movable simultaneously with said support toward
or away from the level of said batient supporting
meais, and mechanism disposed interiorly of said
membper including a stationary gear rigidly con-
nected to said support and forming a pivot about

which said member rotates, a second rotatable

gear engaging said stationary gear and adapted
to describe planetary movement relative to said
stationary gear upon movement of said member
about its pivot, and a third gear operably con-
nected to said fluorescent screen and engaging
said rotatable gear and operable tc maintain said
fluorescent screen in parallelism with said patient
Supporting means in all angular bositions of said
X-ray tube unit relative thereto.
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5. The combination with a patient supporting
means, of a fluoroscopic unit comprising a stand-
ard disposed adjacent to said patient supporting
means and perpendicular thereto, a support mov-
able vertically of said standard above and below
the level of said patient supporting means, a
member pivotally secured to said support and pro-
vided with a fluorescent screen at one end there-
of and an X-ray tube unit including a set of
fluoroscopic shutters at the other end thereof,
means operable by movement of said member
about its pivot to maintain said fluorescent screen
in parallelism with said patient supporting means
regardless of the angular position of said X-ray
tube unit with respect thereto, and means car-
ried by said fluorescent screen for remotely con-
{rolling operation of said fluoroscopic shutters in
all angular positions of said X-ray tube unit about
its pivot.

5. The combination with a patient supporting
means, of a fluoroscopic unit comprising a stand-
ard disposed adjacent to said patient supporting

2,215,654

means and perpendicular thereto, a support mov-
able vertically of said standard above and below
the level of said patient supporting means, a
member pivotally secured to said suppori and
provided with a fluorescent screen at one end
thereof and an X-ray tube unit including a set
of fluoroscopic shutters at the other end thereof
and movable simultaneously with said support
toward or away from the level of said patient
supporting means, means cperable by movement
of said member about its pivot to maintain said
fluorescent screen in parallelism with said patient
supporting means regardless of the angular posi-
tion of said X-ray tube unit with respect thereto,
means carried by said X-ray tube unit for open-
ing and closing said fluoroscopic shutters, and
means carried by said fluorescent screen for re-
motely controlling coperation of said last men-
tioned means in all angular positions of said
X-ray -tube unit about its pivot.
ALFRED SIMON.
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