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This invention relates to a telescopic column and more 
particularly to such a column as useful for rigid guiding 
and constraint of a ceiling-supported X-ray head. 
Known prior art telescopic columns used in overhead 

X-ray tube supports as heretofore employed change 
lengths by successive movement of column sections 
brought about by successive engagement of end stops 
associated with the several sections. This successively 
responsive arrangement results in a counterweight force 
which varies according to the degree of extension of the 
column, necessitating provision of a variable counterbal 
ancing construction, and in an arrangement which is char 
acterized by variable resistance to movement as one sec 
tion picks up or drops out another, according to whether 
the column is being lowered or raised. 

In view or" the foregoing remarks, it is a prime object 
of the present invention to provide an improved telescopic 
column particularly suited for use in overhead X-ray tube 
supports which affords counter-balancing by a single con 
stant force over its entire extension distance, thereby as 
suring a smoothness of operation which is particularly 
desirable in manual operation. 

It is another object of the present invention to provide 
an improved telescopic column, particularly suited for 
use in ceiling-mounted X-ray tube stands, in which the 
several column sections are synchronized for movement 
in unison throughout the entire extension range of the 
column. 

It is another object to provide an improved telescopic 
column in accord with the preceding objects, which en 
ables the several sections to be fully counter-balanced in 
all their positions by a single counterweight through the 
medium of a cable and pulley arrangement. 

in accord with the preceding objects, it is yet another 
object of the present invention to provide an improved 
telescopic column for overhead support and vertical guid 
auce of an X—ray tube head which enables the X-ray tube 
head and the several sections of the column to be fully 
counterbalanced in all vertical positions by a single coun 
terweight through the medium of a simple pulley and cable 
arrangement. 

Other objects and advantages of the invention will be 
come apparent from the following description when taken 
in connection with the accompanying drawing in which: 

FIG. 1 is a side elevation view showing in its fully 
collapsed position, the novel telescopic column as used 
for support or carriage of an X-ray tube head; 

FIGS. 2 and 3 are similar views showing the column 
of FIG. 1 in intermediate and fully-extended positions, 
respectively; 
FIG. 4 is an enlarged vertical cross-sectional view of 

the novel column disclosing details of a synchronizing 
cable-and-pulley arrangement embodied therein; and 

FIG. 5 is a horizontal cross-sectional view of the novel 
column as viewed along the line 5——5 in FIG. 4. 

Referring to FIG. 1 in the drawing, the novel telescopic 
column 1 is shown, for exempli?cation, in conjunction 
with its use for overhead support of an X-ray tube head 
assemblage 2, although it will be understood that it may 
find use for support of other than such an assemblage. 
As seen in FIG. 1, the telescopic column depends from 
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overhead support means such as a carriage 3 mounted 
on overhead rails 4 (one of which is shown) through 
the medium of rollers 5 which, in the usual manner, 
a?ords portability of carriage and column in the one 
direction. In this particular exempli?cation, the usual 
side rails (not shown) for roller support of opposite ends 
of the cross rails 4. are usually provided for horizontal 
movement of the carriage 3 at right angles to the direc 
tion of extension of rails 4. 

In accord with the invention, the telescopic column 1 
comprises a plurality of hollow sections 6, 7, 8 and 9, 
four for example, each of different cross-sectional dimen 
sions to afford their being telescoped and to provide su?‘i 
cient radial clearance therebetween for disposition of anti 
friction guide means and of synchronizing means in 
form of a cable and pulley construction as described in 
detail hereinafter. 

in accord with the preferred embodiment of the column 
1 as exempli?ed in the drawing, each of the hollow sec 
tions 6 to 9 takes a multi-sided form which affords a 
plurality of circumferentially-arranged radially-spaced 
parallel ?at surfaces, FIG. 5, for location of commercially 
available drawer guide assemblages 12. Each assemblage 
12 includes a channel element 13 secured to interior ?at 
surfaces of the column elements and extending therealong, 
a complementary guide bar 14, and intermediate arrays 
of roller balls 15 provided with the usual 1lreeper means 
(not shown) for spaced-apart distribution and retention of 
these roller balls along the channel elements 13 at their 
interior for rolling contact with the sides of the guide 
bar 14 when introduced therebetween by relative tele 
scopic movement of the column sections. 

It has been found convenient and practical to employ 
four symmetrically-arranged guide assemblages 12 on each 
column section and to make all, save the innermost sec 
tion 9 which is of square shape in cross section, of oc 
tagonal shape in cross section to a?ord a degree of com 
pactness approaching that of a round shape in cross sec— 
tion while maintaining the advantage of having ?at sur 
faces available for the mounting of the guide assemblages. 

In accord with preferred structure, the motion-synchro~ 
nizing means embodied in the novel column of the present 
invention comprises a system of cables 18 to 21, and 
pulleys 22 to 25 (PEG. 4) which operates during exertion 
of vertical effort on such as handles 27 associated with 
X-ray tube head 2 carried by element 9, to provide uni?ed 
equal amounts of relative extension of the movable column 
sections 7, 8 and 9, as indicated in FIGS. 1, 2. and 3 of 
the drawing, where the column 1 is shown in positions 
of full retraction, partial extension, and full extension, 
respectively. Such system also enables full counter 
balancing of the movable sections 7, 8 and § and of the 
load carried by section 9, namely X-ray tube head 2 as 
exempli?ed, by a single counterweight means 30 through 
the medium of such, for example, as a cable means 31 
anchored at 32 to the column section 9 and passing over 
a pulley system including a pulley 33‘ mounted on carriage 
3 and a pulley 34- at a ?xed location at the Wall 35' of a 
room in which the equipment may be located. In actual 
practice, however, where cross-travel of the column 1 is 
provided by the carriage 3 on rails 4, FIG. 1, and longi 
tudinal travel is provided by the side rails, not shown, on 
which the rails 4 are roller mounted at their ends, the 
cable means 31 Will be made to pass over a complex of 
pulleys at various stations including at element 9 and at 
counterweight St} to enable such horizontal travel of the 
column 1 to take place without disturbing or materially 
tending to disturb the vertical positions of the counter 
weight 30 and column section 9. The showing in FIG. 4 
of a simple rigging for counterweight 3% and column 
element 9 is in the interest of facilitating an understand 
ing of the present invention, inasmuch as the speci?c 



3 
rigging of the counterweight forms no part of this 
invention. 

Referring again to FIG. 4, in the synchronizing con 
struction the cable 18 is anchored at its uppermost end 
to the end of a cable anchor post 40, within and attached 
to column element 6, which projects inwardly therefrom 
suh'iciently to enable the cable 18 to extend downwardly 
through column element 7 to the pulley 22 at its lower 
end without interfering with relative axial movement of 
these two column elements. After passing around the 
pulley 22, the cable 18 returns upward and is anchored 
at 41 to the upper end of column element 3. Similarly, 
the cable 19 is anchored to the projecting end of an 
anchor post 42 which enables extension of this cable 
downwardly between column sections 8 and 9, around 
the pulley 23 at the bottom of column section 8 and up 
wardly to an anchor 43 at the top of column section 9'. 
At the opposite side of column 1, FIGS. 4 and 5, the 

cable 219 is anchored at l45 to the lower end of column 
section 6 at its interior and extends upwardly to the pulley 
24 carried by the upper end of column section 7 which 
directs such cable downwardly within column section 8 
to an anchor 46 at its lower interior. Similarly, cable 211 
is anchored at 47 to the lower end of column section 7 
and extends upwardly to the pulley 25 carried by the 
upper end of column section 8 which directs such cable 
downwardly into column section 9 to an interior anchor 
48 at its lower end. 

In operation, assume that the column 1 is in its fully 
retracted position in which it is shown in FIG. 1 and 
that it is desired to lower the X-ray tube head 2 to a 
position corresponding to partial extension of column 
as shown in FIG. 2, for example. A downward pulling 
effort will be exerted on such as the handles 27, FIG. 1, 
to cause downward movement of the tube head 2 and 
of lowermost section 9 of the column 1 while the counter 
weight is raised via the cable means 31 passing over pulley 
means 33, 34. Simultaneously, the column sections 7 
and 8, suspended from the carriage-mounted column sec 
tion 6 and from the counterweight-supported section 9 
through the medium of cables 18 and 19 and pulleys 22, 
23, will be caused to move longitudinally in coincidence 
with movement of section 9 by action of cables 21 and 20 
passing over pulleys 25 and 24. During lowering of sec 
tion 9 relative to non-moved section 6», section 8‘ will travel 
two-thirds the distance that element 9 does and section 7 
will travel one-third such distance, with the result that 
in the exempli?ed column the several sections each con 
stantly remain equally extended relative to their immedi 
ately-adjacent sections in all extended positions from full 
retraction, FIG. 1, to full extension, FIG. 3. 

During raising of the X-ray tube head 2, an upward 
eifort exerted on handles 27 enables the counterweight 
30 to raise column section 9 and such tube head 2 through 
the medium of cable means 31, while at the same time 
raising column sections 7 and 8 through the medium of 
cables 1?, 18 and pulleys 23, 22. As in lowering, such 
raising causes the same proportionate movements of the 
several column sections relative to travel of section 9 as 
set forth in preceding description. 
During movement of the column sections 6 to 9 in 

either direction, the roller guide assemblages 12 facilitate 
such movement and prevent any off-center forces which 
may be applied to these sections from causing binding 
resistance to such movement. The force required to effect 
such movement remains constant throughout the range 
of column extensions due to the constantly applied full 
counter-balance and the action is smooth and precise. 
A scale as, FIG. 3, on the outer surface of such as column 
section 7 and calibrated in terms of distance from X-ray 
tube target to the table top and/or to the X-ray ?lm is 
provided to indicate such distance or distances according 
to exposure of the scale beyond the adjacent column 
section 6. 

While the invention has been described with a degree 
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of particularity, it will be understood that the invention 
is not necessarily so limited except as within the scope 
of the appended claims. 
We claim as our invention: 
1. in an X-ray apparatus, an X-ray tube head, overhead 

support means, a plurality of vertically-extending tele 
scopically-adjustable column sections, the uppermost sec 
tion being attached at its upper end to said overhead 
support means and the lowermost section carrying said 
X—ray tube head, counterweight means connected to said 
lowermost section in exertion of a constant lift force 
thereon for full counterbalance of X-ray tube head and 
the movable column sections, cable-and-pulley means dis 
posed within and constantly interconnecting said column 
sections in weight-transmitting relationship therebetween 
for synchronizing movement of the telescoping column 
sections while assuring that the weight thereof counter 
balanced by said counterweight means remains constant 
irrespective of their adjusted positions. 

2. in a vertically-adjustable X-ray tube column com 
prising a plurality of telescopically-arranged column sec— 
tions, the uppermost one of which is secured to overhead 
support means and the lowermost one of which is con 
nected to counterweight means which exerts a lifting force 
thereon, the combination therewith of a synchronizing 
construction comprising a ?rst series of vertically-extend 
ing cables anchored at the upper ends of said column 
sections and passing around pulleys carried at the lower 
ends of said column sections and a second series of 
vertically-extending cables anchored at the lower ends 
of said column sections and passing around pulleys car 
ried at the upper ends of said sections. 

3. In a vertically-adjustable X-ray tube column com 
prising a plurality of telescopically-arranged column sec 
tions, the outermost one of which depends from an over 
head support means and the innermost one of which is 
connected to counterweight means exerting upward force 
thereon, the combination therewith of a plurality of up 
per cable anchor posts secured to said column sections, 
at their upper ends, respectively, a plurality of lower cable 
anchor posts secured to said column sections at their 
lower ends, respectively, a plurality of upper cable pulleys 
respectively carried by the upper ends of the intermediate 
ones of said column sections which are between the afore 
said uppermost and lowermost ones, a plurality of lower 
cable pulleys respectively carried by the lower ends of the 
aforesaid intermediate ones of said column sections, a 
?rst series of vertically-extending cables passing around 
said lower cable pulleys, respectively, each cable of said 
?rst series being anchored at its one end to the upper 
anchor post of the column section immediately adjacent 
to and inward of the one carrying the lower pulley around 
which such cable passes and being anchored at its other 
end to the upper anchor post of a column section outward 
and two column sections away from the one carrying the 
lower pulley around which such cable passes, and a sec 
ond series of vertically-extending cable passing around said 
upper cable pulleys, respectively, each cable of said sec 
ond series being anchored at its one end to the lower 
anchor post of the column section immediately adjacent 
to and outward of the one carrying the respective upper 
cable pulley around which such cable passes and being 
anchored at its other end to the lower anchor post of a 
column section inward and two column sections away 
from the one carrying the respective upper cable pulley 
around which such cable passes. 

4. In a vertically-adjustable X-ray tube column com 
prising a plurality of telescopically-arranged radially 
spaced-apart column sections, the outermost one of which 
depends from an overhead support means and the inner 
most one of which is connected to counterweight means 
exerting an upward force thereon; the combination there 
with of a plurality of lower pulleys disposed respectively 
on the inner walls at the lower ends of those intermediate 
column sections which are between the innermost and 
outermost ones; a plurality of elongated upper anchor 
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posts having projecting ends disposed directly above said 
lower pulleys, respectively, each elongated upper anchor 
post extending radially inward from the inner surface 
of the upper end of a respective column section which is 
exterior and immediately adjacent to the column sec 
tion carrying the respective lower pulley below its project 
ing end, a plurality of short upper anchor posts disposed 
directly above said lower pulleys, respectively, each 
short upper anchor post extending from the respective 
outer surface of the upper ends of the column section 
interior of and immediately adjacent to the column section 
carrying the respective lower pulley above which said 
short upper anchor post is disposed; a ?rst plurality of 
cables passing around the bottom of the lower pulleys, 
respectively, and anchored at their two ends to the respec 
tive elongated and short upper anchor posts disposed above 
said lower pulleys; a plurality of short lower anchor posts 
extending from the inner surface of the lower ends of the 
several column sections, respectively; a plurality of upper 
pulleys carried at the upper ends of the aforesaid inter 
mediate column sections and extending radially thereof, 
each upper pulley being of su?icient diameter and so 
disposed as to span the upper edges of the wall of the col 
umn section on which it is mounted as well as that of the 
column section immediately adjacent inwardly thereof; 
and a second plurality of cables passing over the top of 
said upper pulleys, respectively, each anchored at its two 
ends to the respective lower anchor posts disposed beneath 
horizontally~opposite cable-accommodating edges of the 
respective one of said upper pulleys. 

5. A suspended vertically-adjustable X-ray tube column 
comprising a plurality of telescopically-arranged radially 
spaced-apart column sections each having a plurality of 
?at side walls, a plurality of vertically-extending U-shaped 
channel members secured to and opening inwardly from 
the inner surface of at least three of said ?at side walls 
at circumferentially-spaced-apart locations on all save 
the innermost one of said column sections, an equal num 
ber of vertically-extending guide bars secured to flat side 
walls of all save the outermost one of said column sec 
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tions and extending outwardly therefrom with clearance 
into said channel members, respectively, and a plurality 
of roller balls interposed between sides of said channel 
members and sides of said guide bars. 

6. in an overhead support for an X—ray tube head, 
overhead support means, a plurality of at least three ver 
deadly-extending telescopically-related column sections 
for vertically-adjustabie support of the X-ray tube head, 
the urpermost coiumn section depending from said over 
head support means and the lowermost column section 

constructed and arranged to carry the X-ray tube 
head, and motion synchronizing means carried by said 
column sections and constantly interconnecting said col 
urnn sections in weight-transmitting relationship from one 
column section to another. 

7. In an X-ray apparatus, an X-ray tube head, over 
head support means, a plurality of at least three vertically 
extending telescopically-related column sections for Ver 
tically-adjustable positioning of the X~ray tube head, the 
uppermost column section depending from said overhead 
support means and the lowermost column section carry 
ing said X-ray tube head, motion synchronizing means 
carried by said column sections and constantly intercon 
necting said column sections in weight-transmitting re 
lationship from one column section to another, and coun 
terbaiance means connected to the aforesaid lowermost 
column section in full counterbalance of all vertically— 
movable column sections and of said X-ray tube head in 
all adjusted positions. 
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