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operating table. ' 

' ing device. - 

' MEDICAL DEVICE'WITH HYDRAULlCALL-Y. 
I - 1 MOVABLE PARTS .- g ' I I 

This invention relates to a medical device with hy 
draulically Ymovable parts steered by instrumental 
valves and a central steering device'which includes 
steering members-for actuating‘ the valves and'connect 
ing elements between thesteering members and the 
valves. -‘_ t I t ' ‘ ' 

vIn known hydraulically- actuated operating tables of 
this type the valves ‘of the hydraulic system are located 
in a central steering device. (US. ‘Pat. No. 3,28l,l4l ). 
This steering device is usually, mounted upon a swing 
able arm' extending over the operating tableso that the 
persons working at the operating table should not be 
disturbed by the person actuating the movements of the 

The drawbacksof this known table consist primarily 
in that due to the large sizes of the oil hose of the hy 
draulic operating system which are required by the high 

1 oil' , pressure and the comparatively large ?owing ' 
I masses, thecon‘n'ecting conduits become strong and un 

is difticult-to move the central steer- _ ?exible andthus it 

lnanother known hydraulically movable-operating 
table electrical actuating circuits are used for steering 
the valves. The drawback. involved in using electrical 

- circuits in an operating room consists in that electrical 
contacts must be incased safely against explosion due 
to the danger of explosion of the narcotic gas located 
in the operating room. These protecting devices are ex 
pensiveand their use does not completely eliminate th 
danger of explosion but merely reduces it. ' 
An object of the present invention is to provide an 

actuating device for the hydraulic valves which will not 
produce any danger of explosion even in contact with 

. narcotic gas and furthermore, wherein the connecting 
elements between the valves of the operating table and 
the central, steering device are thin, light and ?exible. 

Other objects of the present invention will become 
apparent in the course of the following specification. 

In the accomplishment of the objectives of the pres‘ 
ent invention it was found desirable to use a ?owing 
medium as means for transmitting pressure required for 
the actuation of the instrumental valves. When a gas is 
used as the ?owing medium, for example, compressed 
air, the required dimensions of the connecting elements 
can be kept so small that they can be compared to a 
conducting wire for low current. These thin tubes pro 
vide a connection between the operating table and the 
steering device which is absolutely safe against explo 
sion and, in addition, which is easily movable. 

In a preferred embodiment of the present invention 
it is suggested to provide positioning valves connected 
in parallel with instrumental valves for automatically 
determining speci?c positions (basic positions) of the 
patient supporting plate. These positioning valves are 
switched on by a separate steering member or by sev 

- eral steering members common to them and they are 
switched off in the predetermined position of the pa~ 
tient supporting plate by studs or the like located upon 
parts pertaining to the corresponding positioning 
valves. This arrangement provides that speci?c loca 
tions of the supporting plate which are considered par 
ticularly advantageous by operating doctors can be 
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found immediately upon the central-steering deviceby- ' ‘ 
actuating a switch key of a steering member. 
According to a further embodiment of the present 

- invention it is ‘suggested to provide means switchable 
by further steering members which short circuit in such ‘ 
manner valves provided for the movement of the sup 
porting plate in the horizontal position of the support 
ing plate that it can be. freely moved ‘by hand. This 
makes possible a direct correction ofthe horizontal po 
sition of the patient which may be desired in certain 
cases. _ g » I ‘ , ‘ 7 

According to a further development of the present 
invention an overpressure-valve is provided to avoid - 
that'the cylinder provided for the height‘movement 
would be actuated when there is no load uponthe, sup 
porting plate so that the plate would move upwardly 
with- great speed and be damaged. Thisove'rpressure 
valve is provided inIthe connectionbetween the cylin 
drical space causing‘the height movementof the sup-' 
porting plate andthe corresponding instrumental valve; ‘ 

1 it responds to pressure exerted byweight upon the sup- _ 
porting plate and provides an opening of theinstrume'n 
tal valve for the height movement of the support-ing 
plate only when this weight is present. , _ 

In a device having a removable supporting plate there 
7 is the danger that the cylinder causing the heightmove 
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ment of the supporting plate will be actuated when the 
plate is not properly mounted, which can cause damage 
to the cylinder or the plate. According to a feature of 
the present invention thisdanger is avoided by the pro 
vision of safety valves at the bearings of the plate which 
permit an opening of the instrumental'valv'e for the‘ 
height movement of the supporting plate only when the 
plate is properly'mounted. . ' _ 

According to another embodiment of the‘ presentin 
vention a compressed air motor is used as the driving 
element for the pressure producer of the hydraulic sys 
tem and there are means actuated by the steering de 
vice for switching the motor on and off. These means 
actuate the motor when one of the steering members is 
operated and they switch it off at the end of the move 
ment. This provides that the actuating element for the 
hydraulic drive is operable by air pressure and not by 
electrical circuits wherein the explosion danger can be 
avoided only with great exertion and not with complete 
safety. 
For operating tables which are used for example in 

conjunction with X-ray devices it is particularly impor 
tant to keep freely available the greatest possible sec 
tion of the patient carrying plate at its bottom side. This 
requirement makes necessary a foot construction 
which should save as much space as possible. Accord 
ing to yet another embodiment of the present invention 
this is attained by placing the hydraulic member for the 
height movement of the supporting plate inside a two 
part box-like foot between its two parts, whereby one 
part carries the supporting plate and is substantially 
vertically movable relatively to the other part by the 
use of the hydraulic member. The division of the foot 
extends along a shortened diagonal. There are two 
struts extending parallel to each other and diagonally 
opposed to the division of the two foot parts. These 
struts are swingably connected at both ends at a rela 
tive distance corresponding to about one half stroke 
with ends of the two foot parts. The hydraulic member 
is located between the two struts preferably at their ?x 
ing points which are closest to each other in the deepest 
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position of the supporting plate. This construction pro 
vides a particularly compact structure of the foot with 
a large stroke at a low height of the table which is im 
portant for certain uses. In addition this construction 
has the advantage that it requires only little precision 
during manufacture, that it does not need great mount 
ing expenditure and that its making is simple. 
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: 
FIG. 1 is a front view of an operating table con 

structed in accordance with the present invention. 
FIG. 2 is a side view of the same table. 
FIG. 3 is a circuit diagram of the steering system. 
FIG. 4 illustrates diagrammatically the steering de 

vice for the hydraulic drive. 
FIG. 5 is a front view of an operating table having a 

particularly space saving foot construction. 
FIG. 1 shows the lower part of an operating table as 

consisting of a cylinder-like foot casing l which is open 
on top and into which extends piston-like a further cas 
ing 2 which is closed on top and is movable vertically 
relatively to the casing l. The cover of the casing 2 has 
a cylindrical head 3 to which is ?xed the frame 4 of the 
patient supporting plate 5. A hydraulic member 8 is 
?xed on pins 6 and 7 between the casings l and 2 and 
it causes a vertical relative movement of the two cas 
ings and thus the height movement of the supporting 
plate. Another hydraulic member 9 which causes the 
swinging movement of the supporting plate 5 about the 
rotary axle 10, is located between the casing 2 and the 
frame 4 and is ?xed on pins 11, 12. The supporting 
plate 5 is movably mounted upon a slide system (not 
shown) which is ?xed to the frame 4. A hydraulic mem 
ber 13 is provided for the longitudinal movement of the 
patient supporting plate 5 and is ?xed on pins 14 and 
15 between the frame 4 and the supporting plate 5. 
FIG. 2 shows that a hydraulic member 18 is provided 

between the frame 4 and the piston-like casing 2 upon 
pins 16 and 17 for the side tipping of the supporting 
plate about the rotary axle 19. A hydraulic member 20 
provided for the transverse movement of the support 
ing plate 5, is ?xed on pins 21, 22 between the frame 
4 and the supporting plate. 
A central steering device 23 provided for steering the 

hydraulic members is connected by compressed air 
conduits combined in a cable 24 with the elements of 
the hydraulic system which are to be actuated. The 
central steering device 23 can be placed upon a car 
riage (not shown), upon any desired location of the ap 
paratus itself or on a wall of the treating room. The 
cable 24 can be pulled screw-like in a manner similar 
to that of a telephone cable. 
FIG. 3 shows several steering members 25 to 32 com 

bined in the central steering device 23, provided with 
corresponding pressure keys 33 to 40 and connected 
with an outer compressed air container 41. The hy 
draulic members 8, l3 and 18 are actuated by instru 
mental valves 42, 43 and 44. The auxiliary valve 45 
connected in parallel to the instrumental valve 43 oper 
ates as a short circuit valve. The other component parts 
of the hydraulic system, including the steering device 
46 for the hydraulic drive shown in FIG. 4 and the valve 
unit 47 will be described later on. 
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4 
By actuating one of the pressure keys 33 to 40 of the 

steering members 25 to 32 compressed air will ?ow 
from the compressed air container 41 through the cor 
responding connecting conduit to the actuated valve. 
If, for example, the pressure key 35 of the steering 
member 27 is actuated, then compressed air will reach 
through a two way valve 48 one of the two inlets of an 
instrumental valve 44, so that the valve will be actuated 
in such manner as to connect with each other the oil 
conduits 49 and 50, as well as the conduits 51 and 52 
of the hydraulic member 18. At the same time the two 
way valves 53, 54 and 55 connected in series in the 
valve unit 47 are in?uenced by the conduit b (FIG. 4). 
This causes compressed air to reach a pressure ampli 
?er 56, so that enough force is available for actuating 
the piston 57 which actuates a coupling rod 58. This 
switches on a compressed air motor 59 which drives an 
oil pump 60 which can be arranged upon the instru 
ment table or outside. Then oil ?ows from an oil tank 
61 through the connecting conduit 49, the instrument 
valve 44 and the conduit 50 into the hydraulic member 
18 causing the supporting plate 5 to carry out a tipping 
movement. The returning oil ?ows through the con 
necting conduits 52, the instrument valve 44 and the 
connecting conduit 51 back into the oil tank 61 (FIG. 
4), a choke valve 62 being provided for pressure regu 
lation in the conduit 51. When supply of compressed 
air is interrupted by releasing the pressure key 35 of the ’ 
steering member 27, the instrument valve 44 closes the 
?ow of oil through the conduits 50, 52. Furthermore, 
the oil supplying motor 59 is switched off due to lack 
of pressure in the pressure ampli?er 56. 
When the key 34 of the steering member 26 is 

pressed compressed air will reach the other inlet of the 
steering valve 44 through the two way valve 63, so that 
oil conduits 49, 52 as well as 50 and 51 are connected 
with each other. Furthermore compressed air reaches 
through the two way valve 63 and the conduit 0 the 
pressure ampli?er 56 which switches on the motor 59. 
This actuates the hydraulic member in the opposite di 
rection to that above described, so that the supporting 
plate 5 returns to its original position. 
The described operational example related to the tip 

ping movement of the patient supporting plate 5. In a 
similar manner is carried out the actuation of the hy 
draulic member 8 for the height movement and of the 
hydraulic member 9 for the longitudinal movement of 
the supporting plate 5. It is possible to provide further 
hydraulic members and instrumental valves which 
would steer and produce other movements of the de 
vice in a similar manner. 
The steering member 25 is provided in the central 

steering unit 23 for automatically ?nding a speci?c po 
sition of the patient supporting plate. By actuating the 
pressure key 33 of this steering member compressed air 
will flow to four positioning valves 64 to 67. The posi 
tioning valves 64, 65 are connected through two way 
valves 48, 63 to one of the two steering inlets of the in 
strumental valve 43 and the positioning valves 66, 67 
are connected through two way valves 72, 73 to one of 
the two steering inlets of the instrumental valve 44. The 
positioning valves are so arranged that they can be 
switched off by lugs 68 to 71 located upon the support 
ing plate 5 in the provided position of the patient sup 
porting plate. When one of the table lugs, for example 
the lug 70, actuates the positioning valve 66 pertaining 
to it, then compressed air is supplied on the one hand 



5 
to the instrumental valve 44 and on the other hand to 
the pressure ampli?er 56 through the two way valve 48 
in the already described manner, so that the hydraulic 
member 18 begins to operate and the corresponding 
part, in this case ‘the supporting plate 5 will move until 
it reaches the'predetermined position. In this position 
the positioning valve 66 is switched off by the lug 70 so 
that the supply of oil to the hydraulic member 18 
through the instrument valve 44 in?uenced by the posi 
tioning valve 66 is interrupted. The other positioning 
valves 64, 65, 67 operate in a corresponding manner. 

The steering members 29, 30 with their pressure keys 
37, 38 are suitable for operating the instrument valve 
43 and the hydraulic member 13, which are provided 
for the longitudinal movement of the supporting plate 
5. The two way valves 72, 73 operate in the same man 

~ ner as the two way valves 48, 63 namely, they transmit 
compressed air either from the corresponding steering 
member or from the corresponding positioning valve 
on the one hand to the corresponding inlet of the spe 
ci?c instrumental valve and, on the other hand, to the 
pressure ampli?er 56 for switching on the oil pump 60. 

An auxiliary valve 45 connected in parallel to the in 
strumental valve 43,‘is provided for the free movement 
by hand of the supporting plate in the horizontal posi 
tion. By actuating the pressure key 36 of the steering 
member 28 compressed air is supplied to the auxiliary 
valve 45, so that this valve becomes active and con 
nects with each other the two conduits 74, 75 of the hy 
draulic member 13; This produces a pressure balance 
in the two cylindrical spaces 77, 78 divided'by the pis 
ton 76 and provided in the hydraulic member 13 used 
for the longitudinal movement of the supporting plate 
5, so that the piston 76 and consequently the support 
ing plate 5 can be freely movable in the longitudinal di 
rection. 

It is often advantageous not to connect the support 
ing plate 5 ?rmly with the apparatus but to make it re 
movable. This facilitates the placing of the patients in 
many cases. However, in such a construction there is 
the possibility that the supporting plate 5 will not lie 
correctly upon its supports 85, 86. If in case of such an 
incorrect positioning the stroke mechanism is actuated 
there is the danger that the supporting plate will tip 
over and the patient will suffer injuries. To prevent this 
safety valves 87, 88 are located upon the supporting 
points of the plate, which are switched into the con 
necting conduit between the steering member 32 and 
the overpressure valve 84. Only when these safety 
valves are actuated by the corresponding lugs 89, 90 
after the placing of the plate 5 upon the supports 85, 
86, there is a compressed air connection between the 
steering member 32 and the instrument valve 42. Oth— 
erwise the connection is interrupted. 
To avoid that the speeds of the lowering movements 

of the supporting plate 5 be dependent upon the load 
carried by the plate throttle valves 62, 91, 92 are pro 
vided in the conduits 51, 93 and 94 between the instru 
ment valves 42, 43, 44 and the oil tank 61. 
FIG. 5 is a front view of a construction of the raising 

mechanism of the patient supporting plate 5 which is 
different from that of FIG. 1. In this construction the 
box-shaped support of the device is divided along a 
shortened diagonal 95 and thus consists of two parts 
96, 97. The part 96 is ?rmly connected with the ground 
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plate 98, while the. part 97 carries the supporting plate 
5. The two parts are interconnected by struts 99 and 
100 extending diagonally in a direction opposed to that 
of the diagonal division of the parts. These two struts 
are located longitudinally parallel to each other at a 

. distance corresponding to about one half of the stroke 
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and are connected by supporting pins 101 and 102 with 
the base part 96, and by supporting pins 103 and 104 
with the base part 97. The hydraulic member 8 is lo 
cated between bearing pins 102 and 103 located closest 
to each other in the illustrated deepest position of the 
supporting plate 5. 

If this member is actuated, a force is producedbe 
tween the bearing pins 102 and 103 so that the two 
struts move upwardly as a parallelogram about the 
points 101 and 102. This will raise the supporting plate 
to the desired extent. A comparison between the con 
struction shown in FIG. 1 and that shown in FIG. 5 
shows clearly that the construction of FIG. 5 permits a 
substantially higher raise. Furthermore the construc 
tion of FIG. 5 has no sliding precision parts, but only 
generally used bearing pins which can be mounted in 
a simple and precise manner. . 

Parts similar in arrangement and function to those of 
FIG. 1 are provided with the same reference numerals. 

What is claimed is: 
1. A medical device, comprising a plate for the pa 

tient, ‘a casing, a frame pivotally connected with said 
casing and supporting said plate, at least one hydraulic 
member connected with said frame for swinging said 
frame, another hydraulic member connected with said 
casing for vertically moving at least a part of said cas 
ing, at least one third hydraulic member connected 
with said plate for longitudinally moving said plate, a 
plurality of instrumental valves, means operatively con 
necting one of said instrumental valves with the ?rst 
mentioned hydraulic member, means operatively con 
necting another one of said instrumental valves with 
the second-mentioned hydraulic member, means oper 
atively connecting a third one of said instrumental 
valves with the third-mentioned hydraulic member, a 
central steering device comprising a plurality of inter 
connected steering members, and separate pressure 
keys connected with separate steering members; a 

compressed air container connected with all steering 
members, means operatively connecting one of said 
steering members with the ?rst-mentioned instrumen 
tal valve, means operatively connecting another one of 
said steering members with the second-mentioned in 
strumental valve, means operatively connecting a third 
one of said steering members with the third-mentioned 
instrumental valve, whereby said instrumental valves 
are actuated by gas from said compressed air container, 
a plurality of positioning valves connected to a steering 
member, a separate positioning valve being connected 
in parallel with a separate instrumental valve, and a 
plurality of lugs, a separate lug being connected with 
each positioning valve for operating that valve, said 
lugs switching off said positioning valves in a predeter 
mined position of said plate. 

2. A device according to claim 1, wherein means con 
necting at least two of said positioning valves to the in 
strumental valves are also connected to at least two 
steering members to maintain the two positioning 
valves on opposite sides of the basic position of said 
frame. ' 
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3. A device according to claim 2, comprising means 
connected with one of said steering members and said 
third-mentioned instrumental valve for short-circuiting 
the third-mentioned instrumental valve to permit hand 
movement of said plate. 

4. A device in accordance with claim 3, wherein the 
last-mentioned means include an auxiliary valve and 
conduits connected with said valve ahd with opposed 
sides of the third hydraulic member, said opposed sides 
being separated by the piston of said hydraulic mem 
her. 

5. A device in accordance with claim 4, wherein 
means connecting the second-mentioned hydraulic 
member with the second-mentioned instrumental valve 
comprise an overpressure switch, an overpressure valve 
connected with said overpressure switch, and means 
connected with said overpressure switch and actuating 
it depending upon the pressure exerted by the weight 
of said plate, said overpressure switch actuating said 
overpressure valve only when this pressure is present, 
whereupon said overpressure valve will pennit opening 
of the second-mentioned instrumental valve for the 
vertical movement of said casing. 

6. A device in accordance with claim 4, wherein said 
frame comprises supports engaging said plate, a sepa 
rate safety valve connected with each support, and 
means connecting said safety valves with the second 
mentioned instrumental valve, said safety valves open 
ing the second-mentioned instrumental valve to permit 
movement of said plate only when said plate is properly 
mounted. 

7. A device in accordance with claim 1, having a hy 
draulic system comprising an oil pump, a compressed 
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8 
air motor driving said pump, a coupling rod connected 
with said motor, apiston connected with said coupling 
rod, a pressure ampli?er connected with said piston, a 
valve unit comprising a plurality of valves intercon 
nected in series and including a central valve con 
nected with said pressure ampli?er, and means con 
necting other valves of said plurality of valves with 
means connecting the ?rst-mentioned, the second 
mentioned and the third-mentioned steering members 
with the ?rst-mentioned, second-mentioned and third 
mentioned instrumental valves, whereby said motor is 
actuated when one of the steering members is actuated, 
said motor being switched off when the movement is 
terminated. 

8. A device in accordance with claim 1, wherein said 
casing is box-shaped and consists of two parts, one of 
said parts being ?xed, the second-mentioned hydraulic 
member being located within said casing and con 
nected with both parts of the casing, the other one of 
said parts carrying said frame, the second-mentioned 
hydraulic member moving said other part substantially 
vertically relatively to said one part. 

9. A device in accordance with claim 8, wherein said 
two parts of the casing are divided along short diagonal 
edges, two parallel struts located within said casing and 
extending through both parts in diagonal directions 
substantially opposed to the direction of said diagonal 
edges, and pins mounted on both ends of each of said 
struts and fixed to the casing, the second-mentioned 
hydraulic member having opposite ends carried by two 
of said pins which are closest to each other and ?xed 
to different parts of the casing. 

* it * * * 


