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ThlS invention relates to a support for X-ray -

‘work, and refers more particuiarly to an imple-
ment for producing images or photographs of
different-layers or organs of a body by means. of

In pricer art, various devices and ith_lements
were constructed which movably supported the
source of the X-rays, constituted by the foeal

‘point of an X-ray tube, and the surface of the-

‘image, represented by a screen or a box contain-
ing a photographic plate. The construction of
these devices is such-that glthough the X-ray

.source and the image surface are made movable,

each X-ray leaving its source is caused to strike

However, -heretofore -separate devices. or im-
plements of this type were required for the re-
-production of 'layers or organs of the human
;body; which extend horizontally, vertically or
obliquely, so that separate devices were necessary
for examining g patient in a standmg or in a
- reclining. position.

An object ‘of the present invention is tQ im-
prove constructions of this type by the provision
of ‘a single device through the use of ‘which a

patlent and his organs may be conveniently-and

asily photcgraphed or illuminated in all possi-

ble positions, such ag the standing, reclining, or

inclined positions. #
A drawback of prior art cor\structlons was the

¢ difficulty of quickly and readily adjusting the

tube-supporting device. It.is, therefore, another
object of the present invention fo provide a de-
. vice or implement all the: movable parts of which

5.can be easily shifted to any desn ed positions; the
weights of these parts being comparatively easily

balanced in all such. positions.

A further object is the provision of a device
of the described type, the construction of which
renders it extremely stable and thus affords great
.convenience in operation.

A still further sbject is the provision of a de-
viee of the described type which is so constructed

- that the patient can be easgily and convy reniently

D,

handled while he is being examined.
_Other ¢hjects of the present invention will be
apparent in the course of the fo‘lowmsr snemﬁﬁ,-
tion.

The ‘objects of the present mventmn may be

ieahzed through the use of a construction com-
prising. at least two holding and supporting de- -

vices, which may be coupled one with the other

and whichh may be shifted relatively to -each:

other. Ome of these devices includes a guldmg

_surface, -or. rails, for the casing containing. the

(Cl 250-—57)

image surface, Whlle the other one of these de-
vices comprises rails. or guides for the. X-ray
source, the two guiding means. being pivotally
disposed in such manner that they may be swung
from a horizontal to a vertical position.

The invention will appear inore clearly from
the fellowing detailed description when faken in

connection with the ‘accompanying. drawings, -

showing by way of example a preferred embodi-
ment of the inventive idea.
In the drawings:
. Figure 1 shows in-side elevatlon a GeVIce con-
. structed in accordance with the pringiples of
the present invention, the support of the X-ray

source being shown in. a positicn in which the

10
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X-rays are directed substantially horizontally for -

the purpose. of 1llurnmau1ng vertical: bodles or
-layers;

Figure 2 is a plan: wew of the devme shown 1n
Figure 1, along the line II—IT of Figure 1.

Tigure 3 is a side view of the device in'a. posi- "

‘tion in which the X-rays are directed vertically
for the purpose of illuminating horxzontal layers
or bodies;

Figure 4 is'a plan view of the device shown in .

Figure -3, along the line IV—IV .of Figure 3.
Figures 5, 6, and .7 are diagrams showing sep-

arately in side elevation and in three different

positions: the carriage for the X-ray: tube, the

columns suporting the same and the Welght bal-.

ancing device; and -

Figure 8 is a diagrammatic rear view of the

carriage for the image surface.

The apparatus shown in the drawmgs coms= ’

prises two interconnected supporting devices, one:

of which is used as a carrier for the image sur-
face 4 while the other one carries the X-ray
tube 3.

As aheady mentmned the 1mage surface 4
may be constituted by a screen; a photographic
plate or the like. -

“As'shown in Figures 1 and 3. the device which
is used as a support for the image surface 4, has

- the form of a gate and comprises two. columns |

and 2, the lower ends of which fit into-the sleeves.

50 of a carrier.or bracket 51, the legs 54 of which
are situated upon the floor or the ground surface.
A carriage 3 is provided with sleeves 2 which
_embragce the columns 1 and 2 so that the carriage

"3 may be shlfted in vertical planes upon the col-. i

umns. The carriage 3 is connected by cables 62
to pulleys 83 which' are rotatably mounted in an
_upper bracket 83 carried by the columns | and 2.
A vertical disc 8 is rotatably mounted in a suit-

ably shaped opemng 53 provided in the carnage( ‘

.40
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3. The disc 9 is connected with an arm 55 (Fig-
ures 2 and 8) which carries a horizontal pivot f1.
A member 56 mounted upon the pivot 1} carries
a vertical pivot I4§. A rod 12 is mounted inter-
mediate its ends upon the pivot 14. Due to this
arrangement the rod {2 which serves as a con-
nection with the X-ray tube support may swing
both vertically and horizontally.

The disc 8 is provided with a longitudinal slot
38 (Figure 8) through which a connecting rod
or axle § extends. One end of the axle 5 is con-

nected by means of the pivot %7 with one end of -

the rod 12 (Figure 2) while the opposite end of
the axle 5 carries a casing 8, which contains the
image surface 4. The axle 5 is movable within
the slot 38.

The casing 8 is provided with wheels 58 which
are guided along a pair of horizontal rails {0,

so that the image surface 4 can be shifted in the.

direction of the axle 5. . The rails {8 are firmliy
connected with a carriage 1, which is provided
with: wheels 9. The wheels 59 of the carriage

T are guided along another pair of rails §, which

are carried by a tube 19 (Figure 1).

Since the carriage T rides upon the rails: 6
the image surface 4 may be shifted in the direc-
tion of its plane. At the same time, the Image
surface 4 may be rotated about the central axis

of the axle- 5, due to the fact that the arm §5 -

(Figure 2) which pivotally supports the rod {2,
is rotatable along with disc 9, so that the cas-
ing 8 of the image surface rotates along with the
disc. The casing 8 may be shifted in directions
parallel to the image surface 8 in each position
of the disc 9.

The weight of the casing 8 for the image sur-

-face 4 is balanced by means of a spring arrange-

ment, which is shown more clearly in Figure 8
of the drawings and which comprises two springs
36 having adjacent ends which are attached to a
plate 70 which is connected by a bolt T{ with
the carriage 8. Two levers 37 are pivotally
mounted at 72 upon the carriage 3. The oppo-
site end of the levers 37 are connected with the
rollers 13 which form. a suppert for the horizon-
tal arm of the guiding rod 38 which has the form

~of'g T. The vertical arm of the guiding red 38
~is positioned within the rollers 74 of the mem-
" ber T5.

The member 15 is firmly connected to
the carriage 3. On the upper surface of the hor-
izontal arm of the guiding rod 38 a U-shaped

~member 78 is fastened. A wheel 17 is pivetally

~wheel 76.

positioned within the member 78 and forms a
support for the axle 5. Due to this arrangement
the axle § is free to move horizontally over the

downwardly at the point of support of the wheel

" 16 causing the horizontal arm of the guiding

rod 38 to spread the levers 37. Due to the pivotal
arrangement of the levers 37 any downward
thrust of the upper ends is met with a counter-

" balancing action of the lower ends which are

' ‘connected with the springs 36. ‘In this manner
~a smooth cushion-like balance and support is

:"always maintained for the axle 5.

The rod 12 is connected by a joint {6 with a

‘shaft 15 (Figure 2) which is connec»ed at 81 with

" the X-ray tube #3.

: 70,
- one end which is situated within the sleeve 19

A rod {71 which may be a telescopmg one, has

~and is movable within that sleeve, while its op-

posite end is connected with the member 20 of

" the X-ray supporting device.

{5

Thus the rods 12 and {7 serve as connections -

The weight of the casing 8 which is
“connected to one end of the axle § is directed

2,190,458

between the X-ray tube supporting device and
the image supporting device and assure that the
guide surfaces for the X-ray tube and the image

surface are always guided or shifted parallel to:

each other.

The supporting device for the X-ray tube 13
comprises two carriages 2{ and 22 which are
movable relatively to the columns i and 2 upon

the rails 60 and 61, respectively (Figures 2 and

4).

The carriage 21 supports a column 25, while
the carriage 22 carries a similar column 23.  As
shown in Figures 1 and 3, the two columns.25
and 23 may extend up to the ceiling of the room
in which the device is located.

10
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Two guides {8 are used for the purpose of

guiding the X-ray tube. The lower ends of the

" guides 18 are interconnected by .a member 64,
which is connected by 2 pivot 26 with a sleeve‘

2& mounted upon the column 23.
‘The upper ends of the guides 18 may be mtet~

‘connected by a member 65 carrying a pivot 21

by means of which the upper ends of the guides

{8 are connected to a sleeve 66 mounted upon the.

column 28.

Due to this arrangement, the guides 18 may bel
- shifted vertically along the columns 23 and 25 -

by means of the sleeves 24 and.86.
As already mentioned, the joint 1§ (Figure 2)
connects the rod

which passes through the carriage 30’. The car-

riage 36’ has a sleeve 38 which encloses one of

the guides 18, while another portion of the car-
riage engages the other one of the giides 18.
Due to this arrangement, the X-ray . tube: 13,
which is attached at 81 to the shaft or carrler
18, is shiftable along the guides 18.

The connecting member. 20 which carrles one -

end of the rod {7 is in engagement with one of
the guides 18.
As shown more clearly in Figures 5, 6, and 1,

12 with the tube-carrier 15+

35

the guides I8 and the carriage 38’ are balanced -
by two counterweights 28 and 29 which are con- .

- nected to two ends of a cable 34, and which ex-
tend within the columns 25 and' 28, respectively.

The cable 34 passes over a pulléy 3! which is ro-
tatably mounted on top of the column 25 and
then passes over another pulley §1. The cable
34 is connected to the carriage 80’ at the ‘point

35. The opposite end of the cable which is con- -

nected to the weight 29 passes over a pulley 32
which is rotatably mounted at thé upper end of
the column 23.

The arrangement used for 111u1mnat1ng sta,nd- :

ing bodies is illustrated in Figures 1 and 2 ‘of the

drawings. In that position the movable columns
23 and 23 are situated at a distance from the
co:umns | and 2 and substantially close to each
other. The rods {2 and {7 extend horizontally

while the rails § extend vertically. The guides

18 also extend vertically with the ‘result -that

both the image surface 4 and the X-ray tl;be '

- 13 are situated in parallel vertical planes

As shown in Figure 1, the connecting rod 12
may swing easily around the pivot {1,

- The two’

(3

extreme positions which the rod 12 can assume -

ars indicated by broken lines in Figure 1 and
designated by the numeral 12’. In these p051—
tions, it is possible to illuiminate or photograph

a body or organ extending in an oblique or in-"
Furthermore, the rod 12 '¢an -

clined position.
swing about the pivot {4, thereby shifting the

shaft 5.

- It-is- comparatively easy to -swing - the X-rayﬂ 5

0

* X-ray tube 13 in the direction of 1ts supportmfr, :
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tube from the position in which the main direc-

“tion of the X-raysis a’ horlzonta.l one -and which
‘is- shown in Figures 1
which the main dhectlon of ‘the "X-rays is a.

.2 and 7, to a position-in

vertical one (Figures 3, 4, and 5), and vice versa.

‘In order to shift the device ‘from the position
shown in Figure 1, for the purpose of illuminating

a reclining body, the carriage 21 is moved away
from the carriage 22, so that the two columns
25 and 23 are separated. The sleeve 24 is shifted
upward upon. the column 23 until gradually the

‘guides I8 are moved from- the vertical position
.shown in Figure 1 to -the  horizontal position
shown in Figure 3.

The X-ray tube 13-is also
moved ‘upwardly, since the tube is connected by

‘the shaft 15 with the carriage 30’; the sleeve 30
- of which' encloses one of the guides 8.

same time; ‘the connectmg rod 12 is alsc shifted

upwardly thereby rotating the disc. 9. The con-
‘necting rod 17 is also'shifted to a vertical position

wh1le the rails 6 are caused t6 extend horizontally.
‘As'shown in Figure 3. a table 80 for the patient,

‘may be placed directly above the’ 1mage surface

4 and below the X-ray tube 13 -
The connectmg rod 12 may swing around the
pivot 11 and assume extreme positions which are

“shown by broken lines and indicated by the

numeral 2’ in Figure 3.
It is particularly advantageous that the plane
of the columns | and 2, which is parallel to the

'plane of the disc 9, is.also parallel to the main -

direction of ‘the X—rays, which is 1ndlcated by

the numeral 40 in Figure 2. Due to this arrange-

n:ent, it is possible to hold the image surface
onone side only; and’in stich manner that the
operator can easily reach the patient from all

sides and that the patient can be easily placed

into any position which is de51red for exammation
purposes. -

. By means of ‘the described constructlon a
guided centering - of the X-ray source and the
image surface. is’ achieved, and the weight' of
all the swinging and movable parts is ‘balanced

-in all positions, while the distance between the

X-ray tube -and the image surface may be
changed at, will.
It is - apparent that  the specific. -illustration

'sbown above has been given by way of illus-

tration and not by way of limitation, and that
the stru}cture_s shove described - are subject to
wide variation and modification without depart-

“ing ‘from the scope:or intent of the invention;

all ‘of ‘which variations and modifications” are

to-be included within the ‘'scope of the present
" invention.

What is claimed is:
1. A support for X-ray work, comprising at

least two separate supporting devices which are

miovable rélatively to each other; an X-ray tube,

"an image surface, one of said supporting devices
‘vcompmsmg guiding means, means slidably sup-
“porting the X-ray tube upon said guiding means,

65

and means swingably supporting said guiding

‘means to enable said guiding means to swing from
"4 horizontal position to a vertical .position and
-vige versa; the other one of said. supporting de-
‘yices comprising other :
“slidably supporting the image surface upon said

guiding means, means

other guiding means, and means swingably-sup-

-porting said cther guiding means to ehable said

other guiding means to swing from a 1ori70nlal

‘position to a- verfical position and vice versa;

and ineans ' interconnecting the two  guiding
means to cause & proportional movement of the

P

At the

Jeast two separate supporting

‘3

‘twc guiding means in- opposite directions when

one of the two guiding means is moved.
2. A support for X-ray work, comprising ot

‘least two separate supporting devices which are

1411

movable relatively to each other; an X-ray tube, *
an image surface, one of said supporting devices
comprising guiding means, means slidably sup--
perting the X-ray tube upcn said guiding means,
and means swingably supporting said guiding
means to enable said guiding means to swing fr om 10
2 horizontal position to a vertical-position and .
vice versa; the  other one of said supporting
devices ‘comprising other guiding means, msans
slidably supporting the image surface upon said
other guiding means, and means swingably sup- <15
porting said other guiding means to enable said
other guiding means to swing from a horizontal
position to a vertical position-and vice versa;

ané means coupling th'e‘two guiding means for _

maintaining said X-ray tube at a predetermined"'go
distance from said image surface in the course
of the movements of the two coupled guiding
means. ) ’ o
3. A support for X-ray work, comprising at
devices which are
movable relatively to each cther;-an X-ray tube,
an image surfdace, one of said. supporting devices
compmsmcr guiding means, means: slidably sup- .
porting the X-ray tube upon said guiding means,
and means swingably _avpportmg said guiding” ©30
means to enable said guiding means Lo ‘swing
from & horizontal position to a vertical position
and ‘vice versa; the cther cne-of said support-
ing devices comprising other guiding means,; 285
means shdably supporting “the image surface
upon said other guiding means, and means
swingably supporting said other guiding means
to enable said other guiding means to swing from
a horizontal position to a vertical position and.
vice versa; means interconnecting the two guid-""40
ing means o cause a. proporticnal movement cf
the two guiding means in opposite - directions
when one of the two guiding means is moved,-
and weight-balancing mesns connected w1th the
two guiding means. 4
4. A support for X-ray work, comprising at
least two separate supporting devices which are
movable relatively to each other; an X-ray tube,

95

~an image surface, one of said supporting dev1ces .

comprising guiding ‘means, means slidably sup-"'50
porting the X-ray tubé upon said guiding means,
and - means swingably supporting said guiding
means to enable said guiding means to swing
from a horizontal position to a vertical pOSl-
tion and vice versa; the other one of said sup-~55

“porting devices comprising other guiding means;

means slidakly supporting the image surface-
upon ‘said. other guiding means, and means
swinigably supporting said other guiding means
to enable said other guiding means to swing from 60
a horizontal position te- a vertical position and
vice versa; and adjustable means interconnect-
ing the two guiding means for maintaining said
X-ray -tube at an adJusLable dlstance from said
image surface. £85
5. A support for X-1ay work, ‘comprising’ at’

‘least two separate supporting devices which are

movable relatively to each other; an X-ray tube,

-an image surface, one of said supporting: dev1ces

comprising guiding means, means slidably sup-’ “170
porting the X-ray tube upon said guidihg means,
and means swingably supporting said- guiding

" means to enable said guiding means to swing from
* a.horizontal position to a. vertical position and vice
yersa, to enable a‘shifting of the direction "of 75
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the X-rays of said X-ray tube from a hori-
zontal one to a vertical one and vice versa; the

~other one of said supporting devices comprising

horizontal guiding means, means slidably sup-
porting the image surface upon said horizontal
guiding means to enable the image surface to
slide horizontally in a direction parallel to the
image surface along these horizontal ~guiding
means, means swingably supporting these hori-
zontal guiding means to enable them to swing
from a horizontal position to a vertical position
and vice versa, and a carriage movable in a ver-
tical direction and carrying the supporting
means of the other one of said supporting de-
vices; and means interconnecting the two guid-
ing means to cause a. proportional movement
of the two guiding means in opposite directions

‘when one of the two guiding means is moved.

6. A support for X-ray work, comprising at

“least two separate supporting devices which are

movable relatively to each other; an X-ray tube,
an image surface, one of said supporting devices
comprising guiding means, means slidably sup~

. porting the X-ray tube upon said guiding means,

and means swingably supporting said guiding
means to enable said guiding means fto swing
from a horizontal position to a vertical position
and vice versa; the other one of said supporting
devices comprising - other guiding means, means
slidably supporting the image surface upon said
other guiding means, and means swingably sup-

porting said other guiding means to enable said’

other guiding means to swing from a horizontal
position to a vertical position and vice .versa;
and a telescoping rod coupling the two guiding
means for maintaining said X-ray tube.at a pre-
determined distance from said image surface in
the course of the movements of the two coupled
guiding means. ,

7. A support for X-~ray work, comprising at
least two separate supporting devices which are
movable relatively to each other; an X-ray tube,
an image surface, one of said supporting devices
comprising guiding means, means slidably sup-
porting the X-ray tube upon.said guiding means,
means swingably supporting said guiding means
to enable said guiding means to swing from a
horizontal position to a vertical position and vice
versa, and a movable column carrying these
supporting means; the other one of said sup-
porting devices comprising other guiding means,
means slidably supporting the image surface
upon said other guiding means, means swingably

_supporting said other guiding means to enable

said other guiding means to swing from s hor-
izontal position to a vertical position and vice
versa, and a support for the image-surface sup-
porting means; and means interconinecting the
two guiding means to cause a  proportional
movement of the two guiding means in opposite
directions when one of the two guiding means
is moved. . . ‘

8. A support for X-ray work, comprising - at
least two separate supporting devices which are

novable relatively to each other; an X-ray tube,

an image surface, one of said supporting devices
comprising guiding means, means slidably sup-
porting the X-ray tube upon said guiding means,
means swingably stupporting said guiding means
to enable said guiding means to swing from a
horizontal position to a vertical position and

" viee versa, and two columns, the supporting

i‘;75 i

means. being connected with said columns and
being movable relatively to at least one of said
columns; the other one of said supporting devices

versa, two columns, the supporting means being

_tions when. one of the -two

‘2,190,458

comprising other guiding means, means slidably
supporting the image surface upon said- other -
guiding means, and means swingably supporting
said other guiding means to enable said :other
guiding means to swing from a-horizontal posi~ 5
tion. to a vertical position and vice versa;.and
means interconnecting -the two guiding means. to B
cause a proportional movement of the two guid-
ing means in opposite directions when one of the
two guiding means is moved. e
9. A support for X-ray work, comprising at
least two separate supporting devices which-are
movable relatively to each other; an X-ray tube, -
an image surface, one of said supporting devices
comprising guiding means, means -slidably -sup- 15
porting the X-ray tube upon said guiding means,’
means swingably supporting said guiding means:

10 -

“to enable said guiding means to swing.from a

horizontal position to a vertical position and vice

20
connected with- these columns, two - counter- - . -
weights, meanis connecting these counterweights. : -

.with the supporting means; the other one of said .

supporting - devices comprising other guiding -
means, means slidably supporting the image sur- i25 -
face upon said other guiding means, and méans .
swingably supporting said-other guiding means.
to enable said other guiding means to swing from -
a horizontal position to a vertical position and
vice versa; and means interconnecting the two
guiding means to  cause a proportional move-
ment of the two guiding medns in opposite direc-
guiding means .is

30

moved. e : St

10. A support for X-ray work, comprising at '35 -
least two separate supporting. devices which are -
movable relatively to each other; an X-ray tube,

‘an image surface, one of said supporting devices

comprising guiding means, means slidably sup=
porting the X-ray tube upon said guiding means, :
and means swingably supporting said guiding -
means to enable said guiding:means to swing
from a horizontal position to a.vertical position
and vice versa; the other one of said supporting

40

" devices comprising other guiding means, means 45

slidably supporting the image surface upon said
other guiding means, a carriage swingably ‘sup-
porting said other guiding means to enable said .
other guiding means to swing from a horizontal
position to a vertical position and vice versa, and, 50
resilient. weight-balancing means carried by said-
carriage and connected with said.other guiding
means; and means. coupling the guiding means -
of the two devices for maintaining said X-ray :
tube at a predetermined distance from said image;gs -
surface in the course of the movement of the':.
two coupled guiding means. = . . . o

11. A support for X-ray work, comprising at
least two separate supporting devices which are
movable relatively to each other; an X-ray tube, 160
an image surface, one of said supporting devices
comprising guiding means, means slidably sup-
porting the X-ray tube upon said guiding means,.
and means swingably supporting said guiding
means to enable said guiding means to swing rg5 "
from a horizontal position to a vertical position
and vice versa; the other one of said supporting
devices comprising a rotatable disc, means car-'
ried by said rotatable disc and supporting said
image surface to enable it to move in a.direction:rg
parallel to the image surface, a carriage swing~ -
ably supporting said rotatable disc to enable it
to swing from a horizontal position to a vertical :
bosition and vice versa, and a gate-like sup- .o
port carrying said carriage, to enable it to mofv_e_'gyg»‘;
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vertically upon said gate-like support; and means
connecting the guiding means of the first sup-
porting device with the supporting means of the
other supporting device.

12. A support for X-ray work, comprising ab
least two separate supporting devices which are

movable relatively to each other; an X-ray tube,

10

an image surface, one of said supporting devices
comprising guiding means, means slidably sup-
porting the X-ray tube upon said guiding means,
and means swingably supporting said guiding
means to enable said guiding means to swing from
2 horizontal position to a vertical position, the
other one of said supporting devices comprising

a carriage, means movably supporting said car--

riage, a rotatable disc within said carriage, said
disc having a slot formed therein, means sup-
porting said image surface and extending through

“said slot; -and means connecting the guiding

290

means of the first supporting device with the
means supporting said image  surface. o
13. A support for X-ray work, comprising at

least two separate supporting devices which are.

5

- movable relatively to each other; an X-ray tube,

an image surface, one of said supporting devices
comprising guiding means, means slidably sup-
porting the X-ray tube upon said guiding means,
and means swingably supporting said guiding
means to- enable said guiding means o swing

from a horizontal position to a vertical position

and vice versa; the other one of said supporting
devices comprising other guiding means, means
slidably supporting the image surface upon said
other guiding means, means swingably support-~
ing said otheér guiding means to enable said other
guiding means to swing from a horizontal posi-
tion o a vertical position and vice versa, and a
support carrying these supporting means and
extending in & plane parallel to the main direc-
tion of the X-rays; and means interconnecting
the two guiding means to cause a proportional
movement of the two guiding means in opposite

directions when one of the two guiding means is
© moved.
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