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[57] ABSTRACT 

An X~ray table having a hydraulic safety lowering de 
' vice connected between a tiltable table body and a 
stationary base. Flow control means permits unre 
stricted ?uid flow between opposite sides of a piston 
during upward movement of the platform, and pro 
vides restricted ?uid ?ow during downward movement 

' of the platform. 

18 Claims, 4 Drawing Figures 
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SAFETY LOWERING DEVICE FOR TILTABLE 
X-RAY TABLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to tiltable 

X-ray tables and more particularly to a safety device 
for slowly and safely lowering an X-ray table body if the 
tilt drive system fails with the table in an elevated posi- 10 
tion. 

2. Prior Art 
Tiltable X-ray tables utilizing hydraulic systems are 

well known. However, for a variety of reasons they 
have enjoyed poor acceptance. One reason is that hy 
draulic systems tend to leak and the presence of hy 
draulic ?uid on the ?oor of an X-ray room can be un 
sightly, unsanitary and dangerous. Other reasons are 
the complexity, the original and maintenance expense, 
and the dif?culty in accomplishing tilting in both direc 
tions from the horizontal table with hydraulic systems. 
Accordingly electrically driven mechanical systems, 
are generally used for tilting the platform of the table 
relative to the base. 
Among the mechanical drive systems commonly 

used, roller-chain drives have become popular clue to 
their simplicity, low cost and reliable nature. Despite 
the reliability of these roller-chain drive systems, there 
are occasionally failures such as the breakage of a 
chain‘or sprocket shaft. Such breadage may result in a 
sudden drop of the table body and its patient support 
surface to the horizontal position or below. This can be 
disquieting to a patient positioned on the table surface. 

SUMMARY OF THE INVENTION 

The present invention provides a safety lowering de 
vice for slowly lowering an X-ray table body should the 
table tilt drive system fail. I v 

A self-contained hydraulic safety device is provided 
which connects at one end to the base of the table and 
at the other end of the tiltable body. The safety device 
comprises a hydraulic cylinder having'a piston which is 
movable in ‘a chamber in response to realtive move 
ment between the base and the body. 
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Flow control means establishes ?uid communication _ 
between opposite sides of the piston. A restricted ?ow 
passage formed through the piston is provided in vparal 
lel with a check valve. The check valve opens under 
?uid pressure when the body is moved upwardly, and 
closes when the body is moved downwardly. By this ar 
rangement, both the check valve and the restricted 
?owpassage pass ?uid when the body moves upwardly‘, 
but only the restricted ?ow passage passes ?uid when 
the body moves downwardly. 
The cylinder is positioned such that the piston rod ex 

tends substa'ntially vertically out on the top of the cylin 
der. Since the system is closed system, the only dy 
namic seal beyond which leakage out of the system can 
occur is at the top of the cylinder around the piston 
rod. Accordingly should‘any leakage occur in an older 
system it will tend to collect on the cylinder rather than 
dripping on the ?oor. Moreover, since the pressure of 
the hydraulic ?uid is lower above the piston than below 
the piston, the possibility of leakage is minimized. 
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2 
Accordingly, the primary object of the present inven 

tion is to provide an X-ray table with a novel and im 
proved safety lowering device. 
Other objects and a fuller understanding of the inven 

tion may be had by referring to the following descrip 
tion and claims taken in conjunction with the accompa 
nying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an elevational view of a tiltable X-ray table 
employing a chain drive and including the safety lower 
ing device of the present invention, the tiltable body of 
the table being shown in solid lines in the horizontal po 
sition and in phanton in the Trandelenburg position; 
FIG. 2 is an elevational view similar to FIG. 1 but 

with the tiltable table body elevated to the vertical posi 
tion; ‘ 

FIG. 3 is an enlarged elevational view of the safety 
device of the present invention with portions thereof 
broken away to illustrate details; and, 
FIG. 4 is an enlarged sectional view of a portion of 

the hydraulic safety device shown in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, an X-ray table is shown generally 
at 10. A stationary base or pedestal 11 supports a tilt 
able body 12. The body includes a patient support top 
T. The body 12 is pivotally connected to the pedestal 
11 at 13 to permit movement of the platform relative 
to the base 
A ?uoroscopic tower 14 is movably supported by the 

body 12. The tower 14 may include, in the usual fash 
ion, a spot ?lmer device '15. An X-ray tube (not shown) 
is carried by the tower and positioned within the body 
12. ' v 

A chain drive mechanism 20 is provided to tilt the 
body 12 from a position with the top T substantially 
horizontal, is shown in FIG. 1, to a position in which the 
top T is substantially vertical, as shown in FIG. 2. The 
table ‘body shown in the drawing is also tiltable in the 
other direction to a so-called 15° Trandelenburg posi 
tion, as shown in phantom in FIG. 1. The chain drive 
mechanism 20 includes a roller.chain 21 disposed along 
a substantially arcuate track and connected at opposite 
ends 22, 23 to portions of the body 12. At a point inter 
mediate the ends 22, 23, the chain 21 is reeved around 
a drive sprocket 24. The drive sporcket is supported on 
a shaft carried within the base 11 and driven by means 
of a motor 25. By this arrangement, rotation of the 
drive sprocket 24 by the motor 25 will cause the chain 
21 to move relative to the sprocket, ‘whereby the body 
12 will be caused to pivot about its connection 13 with 
the base '11. 
While such a chain drive system is highly durable and 

reliable in operation, in accordance with the present 
invention, asafety device 30 is provided for slowly low 
ering the body 12 to the Trandelenburg position should 
the chain drive system break with the body in an ele 
vated position. The safety device 30 comprises a hy 
draulic cylinder having its upper end pivotally con 
nected to the platform at 31 ‘and its lower end pivotally 
connected to the base at 32. I _ 

Referring to FIG. 3, the hydraulic safety lowering de 
vice 30 is shown in greater detail. An elongated cylin 
der housing 33 de?nes a cylindrical chamber 34. A pis 
ton 35 is movable in the chamber 34. A piston rod 36 
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‘connects with the piston 35 at one end and at the other 
end with an apertured mounting ?ange 37. 
The lower end of the housing 33 is closed by an end 

. plate38. An apertured mounting ?ange 39 connects 
with the end plate 38. The upper end of the housing is 
closed by an apertured end plate 40. The piston rod 36 
passes through the end plate 40. A ?uid tight seal (not 
shown) is provided in the usual fashion between the 
end plate 40 and the piston rod 36. 
A ?uid reservior 42 communicates through a cou 

pling 43 with the upper end of the chamber 34. The res 
ervoir receives hydraulic ?uid during the travel of the 
piston rod 36 into the chamber, since the ?uid capacity 
of the chamber 34 is then decreased by the volume of 
the piston rod 36. A pressure gauge 44 also communi 
cates with the chamber 34. The pressure gauge serves 
to provide an indication of the proper operation of the 
safety lowering device, as will be explained in greater 
detail. By this arrangement, ?uid may be maintained 
within the chamber 34 and its pressure below the piston 
35 monitored. 
Referring to FIG. 4, the piston 35 is shown in greater 

detail. A pair of annular grooves 45, 46 are formed in 
the periphery of the piston 35. The grooves 45, 46 re 
spectively carry O-rings 47, 48 to seal the region be? 
tween the housing 33 and the piston 35. 
A centrally disposed axially extending bore 50 

formed through the piston 35 receives the piston rod 
36. Clamping means 51, 52 disposed on opposite sides 
of the piston 35 clamp the piston rod 36 into engage 
ment with the piston 35. An annular groove 53 formed 
radially outwardly of the bore 50 receives an O-ring 54 
for sealing the region between the piston 35 and they 
piston rod 36. 

First and second passages 61, 62 are formed through 
the piston 35 to provide ?uid ?ow communication be 
tween portions of the chamber 34 disposed on opposite 
sides of the piston. The ?rst passage 61 has a portion 
of relatively narrow diameter which serves as a ?ow re 
striction passage. The second passage 62 is substan 
tially larger in diameter at its most narrow point than 
the ?rst passage 61. By this arrangement, the second 
passage 62 is adapted to provide a substantially unre 
stricted ?uid ?ow between opposite sides of the piston 
35. I 

The lower end 68 of the passage 62 is enlarged and 
includes an annular radially extending seat 69. A check 
valve 70 is positioned within the enlarged portion 68. 
The check valve 70 includes a ball 71 which is biased 
into engagement with the seat 69 by a spring 72. A 
locking ring 73 supports the spring 72 and is, in turn, 
supported by engagement with a groove formed in the 
passage portion 68. 

In operation, when the drive system 20 tilts the body 
12 upwardly away from the horizontal position, the pis 
ton rod 36 is caused to extend from the housing 33. The 
extension of the piston rod 36 moves the piston 35 up 
wardly causing the ?uid in the region above the piston 
to be compressed. Compression of the ?uid above the 
piston causes this ?uid to exert a sufficient force on the 
upper side of the ball 71 to open the check valve 70. 
Hence, during the upward movement of the body 12, 
both the first and second passages 61, 62 pass ?uid 
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from the region above the piston to the region below 6 
the piston. With both passages passing ?uid in this fash 
ion, the safety device 30 provides substantially no resis 
tance to the upward travel of the body 12. 

4 
During downward movement of the body 12 from an 

elevated position, the check valve 70 closes, thereby 
limiting the ?ow of ?uid from opposite sides of the pis 
ton 35 to that which passes through the restricted pas 
sage 61. Such a restricted ?ow limits the descent of the 
platform to a relatively slow speed. During normal 
operation of the chain drive system, the platform is 
lowered at a slow speed which corresponds to the speed 
at which the safety device would alone lower the table. 
However, should the drive system break, the safety de 
vice will lower the body at the normal slow speed. 
The pressure gauge 44 serves to indicate whether or 

not the ?uid ?ow passages and the valve carried by the 
piston are operating properly. Should the check valve 
be lodged open, the pressure gauge 44lwill register an 
improperly low pressure during descent of the body 12. 

Although the invention has been described in its pre 
ferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred 
form has been made only by way of example and that 
numerous changes in the details of construction and 
the’combination and arrangement of parts may be re 
sorted to without departing from the spirit and the 
scope of the invention as hereinafter claimed. 
What is claimed is: 
1. An x-ray table comprising: 
a. a base; 

b. a tiltable body connected to the base and including 
a patient support; 

0. drive means for tilting the body from a position 
wherein a supported patient is substantially hori 
zontal to another position; 

d. hydraulic safety device means which is auxiliary to 
the drive means and interconnects with the tiltable 
body and the base for slowly lowering said patient 
support should said drive means fail to support said 
patient support in an elevated position; 

e. said safety device including a hydraulic cylinder 
de?ning a chamber having a piston movable 
therein, and ?ow control means establishing ?uid 
communication between portions of said chamber 
disposed on opposite sides of said piston; and, 

f. said flow control means being operable to provide 
restricted ?uid ?ow between said portions when 
said patient support is moving downwardly; 

g. whereby said restricted flow will assure the slow 
speed lowering of said patient support should said 
drive means fail. 

2. The X-ray table of claim 1 wherein said ?'ow con 
trol means comprises a restricted ?ow passage carried 
by said piston. - 

3. The‘ x-ray table of claim 1 wherein said flow con 
trol means is also operable to provide substantially un 
restricted ?uid ?ow between said portions when said 
patient support is moving upwardly. 

4. The x-ray table of claim 3 wherein said ?ow con 
trol means comprises: 

a. passage means establishing ?uid communication 
between portions of said chamber disposed on op 
posite sides of said piston; and, 

b. valve means for varying the ?uid ?ow rate through 
said passage means from a substantially unre 
stricted ?uid ?ow rate to a restricted ?uid ?ow 
rate. 

5. The x-ray table of claim 3 wherein: 
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said ?ow control means comprises ?rst and second 
passages connected for parallel fluid ?ow; 
said ?rst passage includes ?ow restriction means 
disposed therein to provide a restricted ?uid ?ow; 
and, 
said second passage includes valve means for selec 
tively opening and closing said second passage to 
permit substantially unrestricted ?uid ?ow; 
whereby restricted ?uid ?ow is provided between 
said portions of said chamber through said ?rst pas 
sage when said valve means is closed, and substan 
tially unrestricted ?uid ?ow is provided by said sec 
ond passage when said valve means is open. 
The X-ray table of claim 5 wherein at least one of 

said passages is carried by said piston. 
7. The x-ray table of claim 5 wherein said valve 

means comprises a check valve disposed to open under 
?uid pressure when said patient support‘is moved up 
wardly, and to close when said patient support is moved 
downwardly. 

8. Th X-ray table of claim 7 wherein both of said pas 
sages are carried by said piston. 

9. The x-ray table of claim 3 wherein said ?ow con 
trol means comprises a check valve disposed in a ?rst 
passage communicating between opposite sides of said 
piston, and a second passage of a restricted character 
is provided in parallel with said first passage, whereby 
when said patient support moves upwardly, both of said 
passages transmit ?uid, and when said patient support 
moves downwardly, only said second restricted passage 
transmits ?uid between opposite sides of said piston. 

10. A safety lowering device for connection between 
the base and the tiltable patient support of an x-ray 
table having a drive means for tilting the patient sup 
port from a position in which a supported patient is 
substantially horizontal to another position wherein 
portions of the patient support are elevated, said safety 
lowering device being auxiliary to the drive means and 
comprising: ' 

a. 

d. 

hydraulic means including at least one chamber 
having a piston disposed therein, said piston being 
movable in said chamber; 

. connection means adapted to connect said hydrau 
lic means to the body and the base such that said 
piston will be caused to move in said chamber in 
response to relative movement between the patient 
support and the base; 

. ?ow control means establishing ?uid communica 
tion between portions of said chamber disposed on 
opposite sides of said piston; 
said ?ow control means comprising passage means 
carried by said piston and including fluid pressure 
responsive valve means operable to provide sub 
stantially unrestricted ?uid ?ow between said por- _ 
tions of said chamber during upward movement of 
said patient support and being operable to provide 
restricted ?uid '?ow between said portions of said 
chamber during downward movement of said pa 
tient support. 

11. The safety lowering device of claim 10 wherein 
said passage means comprises ?rst and second passages 
connected for parallel ?uid ?ow, and said means com 
prises a check valve disposed in one of said passages. 

12. The safety lowering device of claim 11 wherein: 
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a. said frist passage comprises a relatively narrow 

portion for restricting ?uid ?ow; 
b. said second passage at its most narrow point is sub 

stantially larger than the narrow portion of said 
?rst passage thereby permitting a substantially un 
restricted ?uid ?ow; and, 

c. said check valve is disposed in said second passage. 

13. An x-ray table comprising: 
a. a pedestal for mounting on a ?oor; 
b. a patient support carried by the pedestal and in 
cluding at least one surface for supporting a patient 
in a generally horizontal position; 

c. drive means connected to an interposed between 
the pedestal and patient support for tilting the sup 
port from its horizontal position to a tilted position 
and return; and, 

d. auxiliary safety means interposed between and 
connected to the patient support and the pedestal 
for permitting the drive means to tilt the patient 
support substantially without interference while 
preventing a sudden drop of the patient support 
and controlling the rate of descent of the patient 
support on failure of the drive means, whereby to 
minimize the possibility of injury to a supported pa 
tient if the patient support drops due to a drive 
means failure. 

14. The x-ray table of claim 13 wherein: 
a. said safety means includes a hydraulic cylinder de 
?ning a chamber having a piston movable therein, 
and ?ow control means establishing ?uid commu 
nication between portions of said chamber dis 
posed on opposite sides of said piston; and, 

b. said ?ow control means being operable to provide 
restricted ?uid flow between said portions when 
said patient support is moving downwardly; ’ 

c. whereby said restricted ?ow will assure the slow 
speed lowering of said patient support should said 
drive means fail. - 

15. The x-ray table of claim 14 wherein said flow 
control means comprises a restricted ?ow passage car 
ried by said piston. 

16. The x-ray table of claim 14 wherein said ?ow 
control means is also operable to provide substantially 
unrestricted ?uid ?ow between said portions when said 
patient'support is moving upwardly. ’ 

17. The x-ray table of claim 16 wherein said ?ow 
control means comprises: 

a. passage means establishing ?uid communication 
between portions of said chamber disposed on op 
posite sides of said piston; and, 

b. valve means for varying the ?uid flow rate through 
said passage means from a substantially unre 
stricted ?uid ?ow rate to a restricted ?uid ?ow 
rate. 

18. The x-ray table of claim 16 wherein: 
a. said ?ow control means comprises ?rst and second 
passages connected for parallel ?uid ?ow; 

b. said ?rst passage includes ?ow restriction means 
disposed therein to provide a restricted ?uid ?ow; 
and, 

c. said second passage includes valve means for selec 
tively opening and closing said second passage to 
permit substantially unrestricted ?uid ?ow; 

d. whereby restricted fluid ?ow is provided between 
said portions of said chamber through said ?rst pas 
sage when said valve means is closed, and substan 
tially unrestricted ?uid ?ow is provided by said sec 
ond passage when said valve means is open. 

* * * =l= * 
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