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{57] ' ABSTRACT 

An X-ray examining apparatus has a bed for the pa 
tient with a sheet which extends substantially over the 
entire length of the bed and which is moved by hold 
ing and driving means transversely to the bed so as to , 
completely more sideways the body of the patient 
lying upon the bed. Means are provided to vhold'the 

~ patient from the sides. The invention is particularly 
characterized by rollers extending parallel to opposite 
sides of the bed and constituting a partv of the holding 
and driving means. The sheet which is of limited 
length is unrolled from any one of the rollers and is 
simultaneously wound upon the other roller,»possibly 
with the use of guide rollers. Means are'provided for 
holding the sheet on the surface of the bed upon 
whichthe patient lies. 

2 Claims, 5 Drawing Figures 
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X-RAY EXAMINING APPARATUS 
This invention relates to an X-ray examining appara 

tus having a bed for the patient provided with a sheet 
which extends substantially ‘practically over the entire 
length of the bed and which is moved by holding and 
driving means transversely to the bed so as to complete 
move sideways the body of a patient lying upon the 
bed. Means are provided to hold the body of the patient 
from opposite sides. 
An existing X-ray examining apparatus of this type 

has an endless sheet which is moved by two driven rol 
lers around the patient-carrying surface of the bed. ln 
this construction the part of the-sheet running under 
the bed constitutes a disturbance in all examinations 
involving the use of an upper table ‘X-ray tube, since it 
requires a greater distance between the object and the 
image surface and thus also a greater blurr of the im 
age. 
An object of the present invention is to eliminate 

these drawbacks. 
Other objects of the present invention will become 

apparent in the course of the following speci?cation. 
ln the accomplishment of the objectives of the pres 

ent invention it was found desirable to improve the 
above-described X-ray examining apparatus by replac 
ing the endless sheet with one'of limited length which 
is unrolled from any one of two rollers extending paral 
lel to opposite sides of the bed and constituting parts of 
the sheet holding and driving means. The'sheet' is simul 
taneously wound upon the otherroller, possibly with 
the use of guide rollers. Means are provided for holding 
the sheet upon the surface of the'bed upon which the 
patient lies. - - ' . 

Due to this construction the space directly under the 
patient-carrying plate is free'and is available for the 
placing of a Bucky cassette or. an image amplifying re 
mote vision device. " I '. v ' 

According to a preferred embodiment of the present 
invention the means which hold the patient from oppo 
site sides may consist of driving rollers which extend on‘ 
opposite sides of the bed parallel to its longitudinal 
edges and directly above the patient carrying surface. 
The speed of rotation of these rollers is practically 
equal to the speed of the sheet and their direction of ro 
tation is opposite to the direction of movement of the 
sheet running upon the patient-supporting surface 
under the limiting rollers. This construction of the pres 
ent invention makes it possible to move sidewise the 
body of the patient ‘in precise locations. 
According to a further advantageous construction of 

the presentinvention the sheet can be wound upon the 
two limiting rollers and guiderollers can be provided 
parallel to the two limiting rollers along with tensioning 
means known per se, for tensioning the sheet. This pro 
vides a ?at guide for the sheet up to the limiting rollers. ‘ 
Furthermore, the sheet will be held in a tensioned state 
despite the stretching unavoidable during use and the 
differently wound circumferences of the limiting rol 
lers. ' 

According to a particularly.advantageous embodi 
ment of the present invention the limiting roller upon 
at least one side of the patient’s bed can be mounted 
upon swingable levers so as to be swingable'outwardly 
and below relatively to the patient carrying plate about 
at least one axis extending to the side of the plate and 
parallel to its longitudinal axis for the purpose of plac 
ing the patient upon the bed and removing him from 
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the bed. This arrangement makes it possible to place 
bed-ridden patients easily upon the bed and to remove 
them easily. It is merely necessary to bring the patient 
on a wheeled stretcher and to move him sideways upon 
the downwardly shifted limiting roller. When the sheet 
is moved, the patient is moved automatically upon the 
bed. ' 

The invention will appear more clearly from the fol 
lowing detailed description when taken in connection 
with the accompanying drawings showing by way of ex— 
ample only, preferred embodiments of the inventive 
idea. 

In the drawings: 
FlG. l is a perspective view of a patient-supporting 

sheet-carrying bed of the present invention mounted‘ 
upon a swingable frame of an X-ray examining appara 
tus. ' ' , 

FIG. 2 is a diagrammatic side view, partly in section, 
of a particularly advantageous sheet guide of the pres 
ent invention. - 

FIG. 3 is a diagrammatic side view, partly in section, ' 
of a particularly simple sheet guide of the present in 
vention. , ' ‘ i ' ' ' 

FIG. 4 is a circuit diagram of means guiding the 

sheet._ 7 ' ' ' ’ 

FIG. 5 is a perspective view partly in section of means 
tensioning the sheet. ' . 

FIG. 1 shows a frame 3 of an X-ray examining appa 
ratus which is not further illustrated. The frame 3 is. 
swingable about a horizontal axis 2 and is'mounted 
upon a base 1. U-shaped supports 4‘and 5 are mounted 
upon the frame 3. A. plate 6 used'for supporting the 
body of a patient is mounted upon the supports 4 and 
5 and is longitudinally movable thereon. A sheet 7 ex 
tends over the plate 6 and is wound on both sides upon 
limiting rollers 8 and 9 extending parallel to the longi 
tudinal sides of the plate 6. In order to make it possible 
to raise the patient and turn him when being pressed 
against one of the limiting rollers, the sheet 7 is guided 
under the limiting roller, around a‘guide roller 10 or 11 
extending parallel to the limiting roller and is then 
wound from bottom up upon the limiting roller and 
?xed to it. To facilitate the placing of the patient upon 
the bed and his removal from the bed the limiting and 
guide rollers are swingably connected with side rollers 

' '12 resp. Thus the limiting rollers 8 and 9 and the guide 
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rollers 10 and 11 are mounted so as to be swingable 
about the axes of the side rollers 12 and 13 and there 
fore they can be swung outwardly away from the pa 
tient’s bed 13 so as to be movably away from them. The 
side rollers 12 and 13 are located approximately in 
alinement with the longitudinal sides of the plate 6. At 
the foot end of the plate 6 there is a foot support 14. 
The foot support carries a rotary disc 15 driven in syn 
chronism with the sheet 7. The spaces betwen the indi 
vidual rollers 8 to 13 are provided with protectiveicaps 
l6 and 17 which prevent the ?ngers and hair of the pa 
tient from being clamped between the rollers. 
FIG. 2 illustrates diagrammatically in detail guide 

for the sheet 7. The sheet 7 is pulled under the limiting 
roller 8, is guided around the guide roller 10, which is 
located behind the roller 8, — looking from the side of 
the patient, _-— and is then wound from the bottom up 
upon the roller 8. The guide roller 10 makes it possible 
to guide the sheet 7 ?atly in tensioned condition over 
the plate 6 and yet to so select the direction of rotation 
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of the limiting roller, that the side of the patient press 
ing against the limiting roller will be raised. 
Rigid carriers 18 located at the head end and the foot 

end of the plate 6 carry side rollers 12 and 13 extending 
on opposite sides parallel to the longitudinal edges of 
the plate. FIG. 2 shows the side roller 12 provided with 
an axle 19 which is rotatably mounted in the carrier 18 
and which is rigidly connected at its two ends with two 
swingable levers 20. The side roller 12 can rotate freely 
upon ball bearings upon its axle 19. The two levers 20 
carry an axle 21 for the guide roller 10. The axle 21 is 
rigidly connected at its two ends with other swinging 
levers 22 for the limiting roller 8. The guide roller 10 
is also rotatably mounted upon‘ ball bearings so that it 
can rotate freely upon its axle 21'. The limiting roller 8 
is provided with an electromotor drive and is coupled 
by chain wheels (not shown) with the other limiting rol 
ler 9 and the rotary disc 15 upon the foot end 14. To 
hold the chains in a tensioned condition during the 
swinging movements of the limiting rollers and the 
guide rollers, the chain is guided over chain wheels 
freely rotatable upon the axles of guide rollers and side 
rollers. - 

The frame of the apparatus carries stops 23, 24, '25 
and 26 for the various swinging levers to limit the ex 
tent of the swinging movement of the limiting roller and 
the guide rollers. These stops are shown diagrammat 

. ically‘in FIG. 2; the outer swung positions of the guide 
roller and the limiting roller are shown by broken lines. 

’ in this embodiment the side rollers are only necessary 
when the guide roller and the limiting roller are swung 
outwardly to guide the sheet around the corresponding 
longitudinal edge of the patient-carrying plate. The side 
roller can be eliminated upon the longitudinal side of 
the bed from which the patients will not be removed or 
placed and wherein consequently the limiting roller 
does not have to be swung outwardly. 
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A particularly simple guide‘ of the sheet 7 is illus 
' trated diagrammatically in FIG. 3. in this construction 
the sheet is wound directly upon a side roller 12 which 
is here driven. A guide roller can be eliminated, The 
swinging levers'22 for the' limiting roller _8 are rigidly 
‘connected with the axle 19 of the side roller 12. The 
two side rollers 12 and 13, the two limiting rollers 8 and 
9 and the rotary disc 15 must be driven jointly. As 
shown in FIG. 5 it is necessary to provide a coiled 
spring 50 of adequate size and subjected tov tension, 
which is located in one of the side rollers 12 and is used 
to balance the differently wound circumferences of the 

. side rollers 12 and 13 and to provide the sheet 7 with 
adequate tension. ‘ ' 

However, it is also possible to produce the necessary 
tension of the sheet by changing by spring action the 
relative distances of the rollers fromeach other. 

In the diagram of FIG. 4 the sheet 6 is not shown to 
provide clearer illustration. A driving device 29 con 
sists of a driving motor 27 and a coupled reduction gear 
28. Two cam discs 30 and 31 are coupled with the driv 
ing device. The motor is connected with the current 
supply through a change-over switch 34 for changing 
the direction of rotation, which is provided with two 
four-pole change-over switches 32 and 33. The two 
change-over switches 32 and 33 are operated through 
relays 35 and 36 by a tumbler switch 37 for rotation to 
the right or to the left. The cam disc 30 is provided with 
a cam 38 and a recess 39 and is engaged by three cam 
switches 40, 41 and 42. During actuation the two outer 
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cam switches 40 and 41 interrupt by means of the cam 
38 the supply of current to the corresponding relays 35 
and 36 for rotation to the right or to the left. The cen- - 
tral cam switch 42 when actuated by the recess-39 in 
terrupts the ?ow of electrical current to a relay 44 pro 
vided with a self-holding contact 43 for moving the 
sheet back to the initial examining position. The circuit 
of the relay 44 includes a key 45 which is parallel to the ' 
contact 43 and which releases the sheet from its rear 
ward position. The cam disc 31 has a cam surface 46 
covering one-half of the disc and is engaged by a cam 
operated change-over switch 47. The switch 47 con 
nects‘at will the circuit of the relay 44 with the relay 35 
for the right hand movement of the sheet or with the 
relay 36 for the left hand movement of the sheet. inter 
rupting contacts 48 and 49 are coupled with the two 
contacts of the tumbler switch 37. These two contacts 
are connected in series with each other and with the 
circuit of the relay 44. . 
The examining doctor can impart to the sheet at will 

a movement to the right or to the left by operating the 
tumbler switch 37 actuating the relay 35 or the relay 
36. As soon as the sheet has reached an end position on 
one side or the other side, the ‘supply of current to the 

. relay 35 or the relay 36 is interrupted depending on the 
direction of movement by means of the cam 38'of the 
cam disc 30 and the corresponding cam switches 40 
and 41. Then the sheet can be wound only in the oppo 
site direction. _ 

To return the sheet back to its initial position for ex 
amination it is merely necessary to quickly operate the 
key 45. This will switch on the relay 44 for the auto 
matic return movement of the sheet. The relay 44 will 
remain under voltage through the self-holding contact 
43. Then voltage is also supplied to the cam-operated 
change-over switch 47 so that depending on the posi 
tion of the sheet and thus of the cam disc 31, that relay 
is switched on which provides the‘winding direction re 
suiting‘ in the desired end position for examination. 

, When this position is reached the ?ow of current to the 
relay 44 is interrupted by the ‘cam switch 42. Then the 
self-holding contact 43 drops off and the relays for the 
right-hand movement and the left-hand movement of 
the sheet will be without current. The sheet will remain 
in the end position for examination. However, if neces 
sary, a counter movement can be imparted to the sheet 
during its automatic movement ino an end position by 
means of the tumbler switch 37. Then the relay 44 falls 
off through the interrupting contacts 48 and 49 of the 
tumbler switch, so that the tumbler switch is then used 
to recall the release of the automatic return movement 
of the sheet. 
The central position of the sheet wherein there are 

equal reserves of windings on both sides is particularly 
advantageous for the initial examining position. How 
ever; in the cae of X-ray examining devices mostly con 
cerned with bed-ridden patients which must be re-' 
ceived upon the sheet over the ‘downwardly placed lim 
iting roller and then moved upon the supporting plate, 
it is preferable to so select the examining position of the 
sheet, that the sheet will reach its middle position after 

- it has received the patient and after the patient has 

65 been pulled upon the supporting plate. In that case the 
initial examining position of the sheet must be shifted ' 
relatively to its middle position in the direction toward 
the side receiving the patient to the extent of the move 
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ment which the sheet will carry out during the placing 
of the patient. 

It is also possible to provide a second initial examin 
ing position over cam switches shifted relatively to the 
cam switches 42 and 47. Then the doctor can choose 
by means ‘of a change-over switch between the two ex 
amining positions. Then it is also possible to move the 
sheet into an examining position shifted relativelyto 
the central position toward the incoming position by 
downwardly shifting the limiting roller 8 and producing 
a switch over or automatic release. Independently 
therefrom, the return movement of the sheet into its 
middle position can be released by the key 45. 
We claim: 
1. An X-ray examining apparatus comprising a pa 

tient-carrying plate, a sheet extending the entire length 
of said plate and movable transversely to said plate, rol 
lers located along the two longitudinal sides of said 
plate and extending parallel to said plate, means driving 
said rollers from the side of the patient in the direction 
of movement of said sheet, means guiding said sheet in 
the plane of said plate, limiting rollers extending along 
and parallel to longitudinal sides of said plate above 
said plate for holding a patient from opposite sides 
upon said plate, means rotating said limiting rollers 
with a speed practically equal to the speed of move 
ment of said sheet but in a direction opposed to the di 
rection of movement of said sheet, said sheet being 
wound upon said limiting rollers, other rollers consti~ 
tuting guide rollers for said sheet and extending parallel 
to said limiting rollers, means tensioning said sheet, 
means sensing the direction of rotating and the examin 
ing position of the first-mentioned rollers, switching 
means connected with the ?rst-mentioned means and 
said switching means for switching on the ?rst 
mentioned means and for automatically switching them 
off when a desired examining position when the patient 
is to be taken up, is reached, swinging levers located at 
least upon one side of. said plate and connected with at 
least one of the ?rst-mentioned rollers for swinging it 
outwardly and below said plate, at least one side roller 
extending along and parallel to a longitudinal side of 
said plate and having an upper ‘circumferential portion 
extending substantially in alignment with said plate, an 
axle carrying said side roller, an axle carrying one of 
said guide rollers, an axle carrying one of said limiting 
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6 
rollers, two swinging levers rigidly connected with the 
?rst-mentioned axle and connected with the second 
mentioned axle for moving said one guide roller, two 
other swinging rollers rigidly connected with the se 
cond-mentioned axle and connected with the third 
mentioned axle for moving said one limiting roller, and 
stops adapted to be engaged by said swinging levers for 
limiting the movements of said swinging levers, said 
stops being adapted to hold said one limiting roller in 
an outwardly swung position directly close to said side 
roller and to hold said one limiting roller in an inwardly 
swung position directly above said plate. 

2. An X-ray examining apparatus, comprising a pa 
tient carrying plate, limiting rollers, a sheet extending 
the entire length of said plate and movable transversely 
to said plate, said sheet being wound up on said limiting 
rollers which hold the two ends of said sheet, said lim_it— 
ing rollers being located along the two longitudinal 
sides of said plate and extending parallel to said plate, 
means jointly driving said limiting rollers at the side of 
the patient in the direction of movement of said sheet 
and at a speed substantially equal to the speed of move 
ment of said sheet, said limiting rollers holding a pa 
tient from opposite sides- upon said plate, guide rollers 
also located along the two longitudinal sides of said 
plate and extending parallel to said limiting rollers for 
guiding said sheet in the plane of said plate, means ten 
sioning said sheet, at least one side roller extending 
along and parallel to a longitudinal side of said plate 
and having an upper circumferential portion extending 
substantially in alignment with said plate, an axle carry 
ing said side roller, an axle carrying one of said guide 
rollers, an axle carrying one of said limiting rollers, two 
swinging levers rigidly connected with the ?rst 
mentioned axle and connected with the second 
mentioned axle for moving said one guide roller, two 
other swinging levers rigidly connected with the se 
cond-mentioned axle and connected with the third 
mentioned axle for moving said one limiting roller, and 
stops adapted to be engaged by said swinging levers for 
limiting the movements of said swinging levers, said 
stops being adapted to hold said one limiting roller in 
an outwardly swung position directly close to said side 
roller and to hold said one limiting roller in an inwardly 
swung position directly above said plate. 

1 * * * *v * 


