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UNITED STATES 

2,582,776 

PATENT OFFICE 
2,582,776 

X-RAY APPARATUS 
Elbert E. Greenberg and Adolph H. Felbel, Cin 

cinnati, Ohio, and William L. Todd, New Smyrna Beach, Fla., assignors to The Kelley 
Koett Manufacturing Co., Covington, Ky., a 
corporation of Ohio 

Application September 30, 1946, Serial No. 700,240 
3 Claims. (CL 256-58) 

Our invention relates to devices used for X-ray 
photography, hereinafter termed radiography, 
and making fluoroscopic readings, hereinafter 
termed fluoroscopy. 
There have been in the past X-ray machines 

for radiography and fluoroscopy, but no inex 
pensive and simple mechanism has been adapted 
for performing by means of adjustment, all of the 
required operations required in a physician's 
office. There are a number of operations re 
quired: (1) Vertical fluoroscopy-whereby the 
patient is examined under a fluoroscopic screen, 
when standing erect. In such an examination, 
the X-ray generator and the fluorescing Screer 
should move together both up and down and to 
and fro, to permit the physician to locate the 
screen and generator so as to obtain a view of 
the desired portion of the body of the patient. 
(2) There is also horizontal fluoroscopy where 
the patient is lying on a treatment table in which 
the generator and the screen should again be 
movable together as a unit in two directions inor 
mal to each other, while, as in the first instance, 
maintaining the correct focal distance between 
them once this has been determined. One of our 
objectives is to provide a machine which will per 
form both of these two services. There is also 
required provision for (3) horizontal radiog 
raphy, in which case the machine provides for 
full adjustability of the generator to direct its 
beam downwardly through the patient of up 
wardly through the patient against a sensitive 
plate placed beneath or upon the patient. (4). 
There is vertical radiography, in which again the 
requirement is full adjustability of the generator 
with the screen out of the Way. Our new ma 
chine provides quite simply for these operations. 

Expressed in another way, it is our object to 
support on a horizontally movable column, a 
vertically movable and transversely movable gen 
erator and a vertically movable and transversely 
movable screen, which screen and generator may 
be moved together both up and down and in and 
out, and in which the generator and Screen Sup 
ports are movable independently to spaced posi 
tions with reference to each other vertically, 
while still being movable together in and out, in 
which latter case the conjoint movement of the 
two in one of the opposite directions is acconi 
plished by moving the entire column, as when 
the mounting arms for the two devices are SWung 
to positions of location above and below a treat 
ment table. 
Other objects are to provide a machine which 
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balanced, and simply adjusted to accomplish the 
various objects noted, and certain other varia 
tions of the same. We have illustrated in the 
drawings, a preferred construction which has 
been placed into use, and propose by a description 
of this as an example to illustrate our invention 
by means of one complete device constructed in 
accordance therewith. In the claims that follow, 
we will set forth the novelty in the device. 

In the drawings: 
Figure 1 is a side elevation of the complete 

device. 
Figure 2 is an elevation taken from the left 

side of Figure 1. 
Figure 3 is a partial elevation 

right side of Figure 1. 
Figure 4 is a plan view of the device, taken on 

the section line 4-4 of Figure 1. 
Figure 5 is a detail Section of the hinged joint 

for the generator, taken on the line 5-5 of Fig 
ure 2. 

Figure 6 is a section taken on the line. S-6 of 
Figure 2. 

Figure 7 is a view like Figure 1 showing the 
arrangement for upwardly slanting fluoroscopy. 

Figure 8 is a view corresponding to Figure 2, 
but with the generator support and Screen Supe 
port moved for horizontal fluoroscopy. 

Figure 9 is a view like that of Figure 2 show 
ing the device in use for horizontal radiography. 

Figure 10 is a detail section on the line - 
of Figure 2 illustrating the relationship between 
the generator and screen Supporting frames at 
their vertical slide connection. 

Figure 10a is a view of an alternative to the 

taken from the 

structure of Fig. 10. 
The device is formed on a base , which by 

means of roller Supports 2, slides on Ways or a 
track 3, that is in turn located on the floor of 
the treatment room. Thus, the entire machine 
can move along these tracks. The column of the 
machine consists of two pairs of tubular Sup 
ports. There are the supports 4-4 for the gen 
erator. mounting, and supports 5-5, for the 
Screen mounting. 

Slide frames are provided for each of these 
two columns. (See particularly Figures 6 and 
9.) These frames consist each of two vertical 
bars 4a, 4a, and 5a, 5a, for the columnar supports 
4 and 5, respectively. The bars are connected 
by circular bars or tubes , and each bar has roll 
ers 8 which engage in grooves in the vertical 
supports. The frames are counterweighted by 
means of cables 9 and counterweights to lo 
cated within the columnar supports. 
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Each of the frames has located thereon a car 

iiage. i? here is the carriage if for the generator, 
located on the frame on the supports 4, and the 
carriage 2 for the Screen located on the frame 
On the SupportS 5. As shown, the carriages are 
rectangular fraines having rollers a, and A2a, 
which engage the bars 7 of each frame. The 
carriageS can thus slide to and fro across the 
Coluiall, and the frames can move up and down. 
The set of columns 3, are normally used to 

Filount a panel 3 of Wood or plastic which forms 
a rest for a vertical panel, and when in use the 
generator Will be on One side of this panel and 
the Screen on the other. 
The carriages mount horizontal bars 4, for 

the generator device and 5 for the Screen. The 
bars 4 are secured to headers 6 between which 
is a hinge pin Si. The sleeve 8 of the generator 
arm i9 is SWivelled on tihis pin and (see Figure 
5) prefei'ably has a locating pin 20 which will 
hold the aim in position aimed directly parallel 
With the panel 3 or airned directly at 180 de 
grees frena the first position, when in engage 
ifieli, with holes a, it in the pin 7. The 
first of these positions is for Work on a vertical 
patient aid the iatter for work on a horizontal 
patient. The generator 2i is secured pivotally 
Oil a yoke 22, on the end of the generator arm 
for pivotai lihovement at right angles to the 
SWivel iOunting of the arm. 
The bars 5 mount a single header 23 which 

extends normally to the panel 3 (Figures 14 and 
7) and provides for a hinge pin 2á, on which is 
pivoted the fluoroscopic screen arm. 25. This arm 
has a right angle bend in it, as shown and ter 
minates in a Sleeve or boss 26. In this sleeve or 
boss is pivotally Secured the mounting post 27 
for the screen yoke 28. The screen 29 is pivot 
aily mounted in this yoke. 

Conveniently located on the screen arm, say 
on the boss portion 26 is a control dial 30 con 
nected by a flexible cable 3 with the X-ray gen 
erator. This is in order that the generator shut 
ter can be controlled from a position where the 
Screen is being manipulated in front of a patient 
or above the patient, as the case may be. When 
the Screen arm is SWung as far as it will go on 
its pivot, and the generator arm is moved to its 
position parallel with the panel 3, the spacing 
of the generator from a patient standing against 
the panel normally will be correct, and the screen 
will be in front of the patient. If at this ad 
justment the patient is too thick to be back of the 
Screen, the arm 25 may be swung on its pivot 24, 
and the Screen itself moved to parallel position 
With the panel (see dotted lines Figure 4). 

Referring back to the frames 4a and 5a, we 
provide an interiock pin 32, which may be located 
in one or both of the frame bars 4a and which 
Winen the two frames are at a level with each 
other can be used to engage in a hole or holes, 
as the case may be, in the frame bars 5a (Fig 
lure 6). 

or the Screen will move them up and down on the 
coiunnar Supports together. 
To engage the carriages so that they will slide 

to and fro together, a preferred arrangement is 
as follows: a channel bar 33 (Figures 2, 8, 9 and 
10) is Secured to the carriage 2, and a bar 34 is 
Secured to the inside of the carriage . The bar 
34 has a series of rollers 35 secured thereto by 
screw Studs 36 or the like which slide in the chan 
nel of bar 33. Thus, the two carriages, when the 
frames are unlocked from each other by removal 

When the frames are interlocked in this 
manner, a force applied either to the generator 
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of the pin 32 can slide vertically with relation 
to each other. However, a force tending to slide 
either of the carriages croSSWise on the frame 
bars 7, will result in sliding the other carriage 
along with it. With two channel bars as 33 and 
34, having the channels closed at the ends, it will 
be practical merely to insert a slide block as at 
35a between the two channels when aSSembling 
the machine (see Fig. 10d.). The advantage of 
the construction first shown is that the rollers 
35 may be pulled outwardly to release the car 
riages from each other, should this be desired. 
In vertical fluoroscopy, with the parts in the 

position of Figure 1 or Figure 4, the operator 
standing at the front of the patient and manip 
ulating the screen, can move the screen and gen 
erator up and down together, so long as their 
frames are locked to each other, and move the 
generator and Screen together horizontally. 
This movement alone is provided for by previous 
machines. 
In the present machine, however, referring to 

Figure 8, a patient can be placed on the treat 
ment table, as indicated at 37. The generator 
frame may be unpinned from the Screen frame, 
and moved downwardly on the columns 4. At 
the lower position of the generator an ear 38 is 
provided with an aperture in it for reception of 
the locking pin 32. The arm is then released 
from the position of being locked by its hinge pin 
(as in Figure 5) and Swung through 180 degrees. 
The generator is then turned with the discharge 
cone upWardly. In this position it is beneath 
the table. The screen frame is then moved to 
a position which will bring the Screen to the 
right height from the table to fit the thickness 
of the patient, and the screen arm is swung on 
its pivot mounting, already described. 
We preferably provide a small lock pin 39 for 

the Screen pivot, which When the Screen arm. 25 
is SWung through 180 degrees Will engage in a 
hole 46 in the screen mounting header 23. This 
Will hold the Screen arm in a horizontal position, 
in parallel with the generator arm. The operator 
then has a set up for horizontal fluoroScopy, and 
can manipulate the generator and Screen in and 
Out together. For moving the Screen and gener 
ator along the patient's body, the entire base 
Will move on its track With the Slight preSSure. 
AS before the generator can be controlled from 
a position of manipulating the Screen. 

For upwardly Slanting fluoroscopy, the gener 
ator frame and Screen frame are disconnected 
and spaced (see Figure 7) so that the Screen 
frame is higher than the generator, and the gen 
erator is tipped on its mounting fork to an up 
Wardly Slant. The Screen mounting yoke can 
then be rotated Somewhat on its mounting pin 
in the Screen arm boss and a condition of slant 
wise reading on the screenis set up. . - 
For radiography, the generator frame can be 

freed from the screen frame, for desired up and 
down position of the former, and the screen left 
in position as for vertical fluoroscopy. As indi 
cated in dotted lines in Figure 4, the patient may 
be located either vertically or horizontally, and 
the film or plate. -41. placed as desired on the 
opposite side of the patient from the generator. 

It will be evident that there are other equiva 
lent mechanical devices which can readily be 
substituted for those which have been described. 
The particular generator and screen arms with 
universal movement, as described may follow any 
Standard arrangement in such machines. The 
particular point of the invention is the arrange 
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ment for the screen frames and carriage and the 
generator frame and carriage with reference to 
the machine base and supports and with refer 
ence to each other, so as to permit any desired 
type of photographic or screen reading, with 
mutual adjustment, and by moving either the 
Screen or the generator to shift the two as a unit 
With reference to the patient. 
Having thus described our invention, what we 

claim as new and desire to Secure by Letters 
Patent is: 

1. In an X-ray radiography and fluoroscopy 
machine the combination of a base, spaced pairs 
of fixed vertical Supporting members mounted 
On said base, there being two pairs of said mem 
bers lying in parallel planes, a novable frame 
mounted between each of Said pairs of support 
ing members and adapted to move vertically 
therealong, Said frames paralleling the planes of 
said supporting members and movable independ. 
ently of each other, a movable carriage mounted 
on each of said frames and adapted to move hori 
Zontally along said frames, said carriages also 
paralleling the planes of Said supporting mem 
bers and movable independently of each other, 
a generator arm carried on One of said carriages, 
a screen arm carried on the other of Said car 
riages, and interconnecting means for Said car 
riages to connect them together for joint hori 
ZOntal movement at various relative vertical posi 
tions of said frames, said interconnecting means 
comprising a vertically extending slide on One 
of said carriages, and a member on the other of 
said carriages slidably engaging said vertically 
extending slide for movement therealong. 

2. In an X-ray radiography and fluoroSCOpy 
machine the combination of a base, Spaced pairs 
of fixed vertical supporting members mounted 
on said base, there being two pairs of said mem 
bers lying in parallel planes, a movable frame 
mounted between each of said pairs of Support 
ing members and adapted to move vertically 
therealong, said frames paralleling the planes of 
said supporting members and movable independ 
ently of each other, a movable carriage mounted 
on each of said frames and adapted to move 
horizontally along said frames, Said carriages 
also paralleling the planes of said supporting 
members and movable independently of each 
other, a generator arm carried on one of said 
carriages, a screen arm carried on the other of 
said carriages, and interconnecting means for 
said carriages to connect them together for joint 
horizontal movement at various relative vertical 
positions of said frames, said interconnecting 
means comprising a vertically extending slide 
on One of Said carriages, and a member on the 
other of said carriages, slidably engaging said 
vertically extending slide for movement there 
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along each of said arms being mounted on a 
vertical pivot carried by its carriage, and locking 
means for each arm to prevent pivotal move 
ment when each arm is swung on its pivot so as 
to extend away from the direction of the vertical 
Supporting members with the arms in parallel 
relation to each other. 

3. In an X-ray radiography and fuoroscopy 
machine the combination of a base, spaced pairs 
of fixed vertical supporting members mounted 
on said base, there being two pairs of said mem 
bers lying in parallel planes, a movable frame 
mounted between each of Said pairs of Support 
ing members and adapted to move vertically 
therealong, Said frames paralleling the planes of 
said Supporting members and movable independ 
ently of each other, a movable carriage mounted 
On each of said frames and adapted to move hori 
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ZOntaly along Said frames, said carriages also 
paralleling the planes of said Supporting mem 
bers and movable independently of each other, a 
generator arm carried on One of Said carriages, 
a Screen arm carried on the other of Said car 
riages, an interconnecting means for Said car 
riages to connect them together for joint hori 
ZOntal movement at the various relative vertical 
positions of Said frames, Said interconnecting 
means comprising a vertically extending slide on 
one of said carriages, and a member on the other 
of Said carriages slidably engaging Said vertical 
extending slide for movement therealOng, Said 
vertically extending slide and last mentioned 
member being in relieasable engagement, whereby 
said carriages may be released from each other 
for independent horizontal movement. 

ELBERT E. GREENBERG. 
ADOLPH. H. FEIBEL. 
WILLIAM L. TODD. 
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