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UNITED STATES PATENT OFFICE 
2,434,827 

TUBE STAND FOR, X-RAY APPARATUS 

Herbert S. Akers, Woodcliff Lake, N. J. 
Application December 11, 1943, Serial No. 513,873 

(C. 250-52) 6 Claims. 

This invention relates to a new and useful in 
provement in tube stands and more especially to 
new and useful improvements in the tube stands 
Of X-ray apparatus. 
Objects and advantages of the invention will 

be set forth in part hereinafter and in part will 
be obvious herefrom, or may be learned by prac 
'tice with the invention, the same being realized 
and attained by means of the instrumentalities 
and combinations pointed out in the appended 
-claims. 
The invention consists in the novel parts, con 

structions, arrangements, combinations and in 
sprovements herein shown and described. 
The accompanying drawings, referred to herein 

and constituting a part hereof, illustrate embodi 
ments of the invention, and together with the 
description, serve to explain the principles of the 
invention. 
Of the drawings: 
Fig. l is a View in side elevation of a tube stand 

in accordance with this invention showing the 
X-ray tube assembly and screen assembly posi 
itioned for the making of a radiographic study; 

Fig. 2 is a view in front elevation of the tube 
stand of Fig. 1 showing the same arrangement; 

Fig. 3 is a view in front elevation of the tube 
stand of Fig. 1 showing the X-ray tube assembly 
sand Screen assembly positioned for the making 
of a fluoroscopic study; 

Fig. 4 is a view in plan with parts in section of 
the tube stand of Fig. 1 taken along the line 4-4 
of Fig. 1 and showing details of the tube-screen 
carriage structure; 

Fig. 5 is a view in elevation with parts in sec 
tion of the tube stand of Fig. 1, taken along the 
line. 5-5 of Fig. 4 and showing details of the tube 
Screen locking mechanism; 

Fig. 6 is a view in elevation with parts in sec 
tion of the tube stand of Fig. 1 taken along the 
line-6-6; of Fig. 5 showing a detail of the locking 
..mechanism; and, 

Fig. 7 is a view in elevation with parts in sec 
tion of the tube stand of Fig. 1 similar to the 
showing in Fig. 5 but with the tube-screen assem 
blies positioned for fluoroscopy. 

It has been customary to support the X-ray 
tube and a fluoroscopic screen upon and in ad 
justable relation to a floor standard so that they 
imay be positioned at will in desired spaced rela 
tion to an X-ray table and so that they may be 
noved laterally with relation to the table. 

In the making of radiographic studies with such 
apparatus, the arrangement of the parts is cordi 
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2 
tion between the screen and the X-ray table. On 
the other hand, in the making of fluoroscopic 
studies, the X-ray tube and the Screen usually 
occupy positions at either side of the X-ray table. 
In order that this latter arrangement may be 
carried out, the tube-screen spacing in the radio 
graphic position where tube and Screen are Super 
imposed, must be appreciable. The structural 
arrangement heretofore employed to obtain the 
desired spacing presents certain practical disad 
vantages particularly manifested when it becomes 
necessary to elevate the X-ray tube materially 
'above the table. In such case, the ceiling height 
may limit the maximum elevation practically ob 
tainable if the ceiling is so low as to contact 
the super-imposed screen. Alternative arrange 
ments, such as that of mounting the Screen di 
rectly on the table, are not wholly remedial Since 
extreme elevation of the X-ray tube is still ob 
tainable only because of the employment of floor 
stands of considerable height characterized by 
cumbrousness, minimized mobility, and increased 
COSt. 

Lateral adjustment of the X-ray tube and 
screen relative to the table often presents difficul 
ties particularly in those cases where the X-ray 
tube is supported by an arm which is slidably 
mounted in and extends to either side of the floor 
standard. In such case, the tube stand as a whole 
must be spaced from an adjacent wall sufficiently 
to permit full extension or retraction of the sup 
port arm. In quarters where space is limited, 
this condition may present a perplexing and poS 
sibly insoluble problem. 

Objects of this invention are: to provide a tube 
stand characterized by freedom from the fore 
going disadvantages; to provide a new and in 
proved tube stand for X-ray apparatus; to pro 
wide a tube stand which is more suitable for use 
in quarters where the available space is limited; 
to provide a tube stand with which an increased 
elevation of the X-ray tube is obtainable for a 
given screen setting; to provide a tube stand hav 
ing a more compact arrangement of the X-ray 
tube and screen assemblies; to provide a tube 
stand in which conversion from a radiographic 
arrangement to fluoroscopic arrangement of the 
parts may be carried out with improved facility 
and with minimized effort; to provide a tube 
stand in which the X-ray tube and screen aSSemi 
blies may form a balanced rotational System; to 
provide a tube stand which will permit the use of 
a tube standard of lower overall height than has 
heretofore been deemed feasible; and, to provide 

narily Such that the X-ray tube occupies a posi-.55 a tube stand which may be placed in close prox 
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inity to a side wall without thereby reducing or 
restricting in any Way the features of lateral ad 
justability inherent in the stand. 
To this end, as at present preferably embodied, 

a collapsible carriage structure, by Which an 
X-ray tube-asseSinby and a fluoroscopic Screen 
assembly are supported for lateral adjustment as 
a unit is mounted upon and extends laterally 
from a floor standard for vertical movement rela 
tive thereto. 
The fioor standard is preferably of wheeled 

construction so that it may be moved easily to a 
desired position longitudinally of the X-ray table 
with which it is to be employed. Floor rails for 
guiding this movement facilitate the operation. 
The X-ray tube-assembly and the fluoroscopic 

Screen assembly, which for convenience are 
Sometimes hereinafter referred to as the tube 
assembly and the Screen assembly, respectively, 
are journalled in the supporting carriage for 
rotation elative to each other and to the car 
riage Structure on a common axis, the Construc 
tion and arrangement of the respective assem 
blies being such that the X-ray tube and the 
fiuoroscopic screen may, in consequence, be po 
sitioned either on the same side of the common 
rotational axis, or in diametrically opposed re 
lation on opposite sides of the axis, depending 
on whether radiography or fluoroscopy is the 
operation to be conducted. 

In the radiographic position, both the X-ray 
tube and fluoroscopic screen are preferably sit 
luated above the X-ray table as well as being 
laterally offset in the same direction relative to 
the rotational axis. 
Since the resultant System is unbalanced about 

the rotational axis, suitable means are provid 
ed to lock one of the assemblies to the carriage 
until the other assembly is angularly adjusted 
to a diametrically opposite position in which 
the System will be in balance, the weights of 
the respective assemblies being proportioned to 
achieve this condition. Release of the locked 
assembly is automatically effected upon es 
tablishment of this diametrically opposed angul 
lar relationship and the balanced system may 
then be angularly adjusted as a unit to the , de 
sired position for fuoroscopic study. 

It Will be understood that the foregoing gen 
eral description, and the following detailed de 
Scription as well, are exemplary and explana 
tory, but are not restrictive of the invention. 

Referring now in detail to the embodiment of 
the invention illustrated by way of example in 
the accompanying drawings, a tube stand is 
shown mounted on rails 2 by means of flanged 
Wheels 3 for movement longitudinally of an X 
ray table . 
The X-ray table 4, as embodied, is of the tilt 

ing type used for radiographic and fluoroscopic 
Studies. As here embodied, the table 4 com 
prises a pair of parallel side rails 5 and 6 be 
tWeen which the table top is journalled on a 
shaft 8 terminating in the side rails. 
The side rail 6 is C-shaped and laterally off 

Set, aS shown, So as to permit movement of an 
X-ray tube assembly beneath and longitudinally 
of the table top substantially throughout the 
length of the table top. 
Tilting of the table from the radiographic po 

Sition in Fig. i to the fluoroscopic position of 
Fig. 3 may be effected manually or through 
suitable power means, such as an electric mo 
tor (not shown), geared to engage and drive a 
rack 9 of a front side wall member which 
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4. 
depends from the table-member 7. The rear of 
the table-member 7 is preferably left open to 
permit entry of the X-ray tube assembly to be 
described more fully hereinafter. Provision for 
the use of various auxiliary devices Well knoWn 
in the art such as, for example, a Bucky dia 
phragm has been made in the form of the di 
agrammatic slot if. Such devices, as well as 
the particular form and construction of the 
X-ray table form no part of the present in 
vention, but are referred to merely to illus 
trate the application of the present invention. 
The tube stand , as embodied, supports the 

X-ray tube and Screen in vertically and horizon 
tally adjustable relation to the X-ray table 3. 
As here embodied, a pair of hollow guide men 
bers 3 are supported in parallel spaced upright 
relation by a heavy pedestal member 4 in Which 
the wheels 3 are journalled in any suitable . 
fashion. Provision for locking the wheels to 
the pedestal member so as releasably to fix 
the tube stand at any desired position along the 
rails 2, is made through the inclusion of suit 
able locking mechanism (not shown) actuable 
at Will by Suitable controls, such as, the foot 
treadle 5, for example, 
The guide members 3 are united at the top 

by a cap member 6 which is releasably secured 
thereto by bolts . Parallel guide rails 3 are 
fashioned in each guide member. 
Snugly fitted between the opposed faces of the 

guide members 3 for guided vertical movement 
therebetween is a hollow carriage member 9. 
The carriage member 9, as here embodied, 

has parallel side and end walls which latter 
are centrally apertured for the reception of a 
sleeve bearing member 23 of cylindrical contour 
which is fixedly secured at either end to the 
respective end Walls. Flanges 24 extend out 
Wardly from the end walls and form U-shaped 
channels with the side Walls in which guide roll 
ers 25 are journalled upon shafts 26. 

Ilocking of the carriage member 9 to the 
guide members 3 is accomplished by means of 
a locking member 27 which, as embodied, is 
carried by the carriage member 9 and is adapt 
ed for manual locking engagement with the 
guide members f3. 
The locking member 27, as here embodied, is 

of bolt form and has a head suitably fashioned 
to permit manual manipulation, and has a 
threaded Shank. The U-shaped channel formed 
by one of the flanges 24 and its adjacent side 
wall is occupied by a dam 28 which is apertured 
and threadedly receives the locking member 27. 
Clockwise rotation of the locking member Will 
cause it to enter into frictional locking engage 
ment With the contiguous guide rail 8, so as to 
lock the carriage member in any desired verti 
cal position. 
The carriage member 9 and its appurtenances 

is counter balanced by suitable devices for the 
purpose which, as embodied, are enclosed within 
the hollow guide members f3. As here embod 
ied, counterweights 29 housed within the guide 
members 3 are connected by cables 30, of which 
only one is shown, to the carriage member 9. 
Suitable fittings 3 are provided on the carriage 
member and the cables 30 are Secured thereto. 
Sheaves 32 journalled in the cap member are 
traversed by the cables 30 and facilitate the cable 
movement. 
A bearing member 33 is mounted for movement 

toward and from the carriage member 9. As emi 
bodied, the bearing member 33 is fixedly con 
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nected to the: carriage member 9 by which it is 
supported. As here embodied, the bearing mem 
ber 33, of rectangular outline, is centrally cy 

... lindrically apertured and is fomed. With an an 
nular flange portion. 34. which is concentric with 
the central aperture and together thereWith pro 
vides inner and outer bearing surfaces 34' and 
34'', respectively, of cylindrical contour which 
are co-axial with the sleeve bearing member 23. 
Bifurcated lugs 35 extend outwardly from and at 
each corner of the rear face of the bearing mem 
ber 33 and are connected by hinge arms 36 to lugs 
37 correspondingly located on the carriage mem 
ber 9. 
The hinge arms 36, as embodied, not only serve 

to permit lateral adjustment. Of the bearing mem 
ber 33: but also serve to transmit to the journal 
member 9; whatever torque loads may be imposed 
on the bearing member 33. Deforming of the 
hinge structure is avoided by imparting substan 
tial structural rigidity to the hinge arms 36 which, 
as here embodied, are provided with broad and 
ample upper and lower chord members and an 
X-type Web. - 

A. Screen arm. 38 is mounted for rotation on the 
bearing member and carries at one end a fluoro 
scopic screen 39. 
The screen 39 is pivotally mounted on a hinged 

section 4 in the usual fashion so that it may be 
manipulated by the operator in a manner well 
known to those skilled in the art. 
The screen arm 38, as here embodied, is aper 

tured at its opposite end to provide a bearing sur:- 
face 4 by means of which the screen arm is jour 
nalled on the annular flange portion 34 of the 
bearing member 33. The screen area is also 
slotted as at 42 to provide arms 43 and 44 which 
are adapted to be drawn together so as to clamp 
the screen arm to the bearing member 33. As 
embodied, suitable clamping means are provided 
for this: purpose. As here embodied, the Shank 
of a bolt 45 traverses the arms 43 and 44 and 
threadedly engages the arm 43 so that rotation of 
the bolt will effect the desired clamping action. 

Provision for automatically locating the screen 
arm 38 in any one of a plurality of predetermined 
angular positions is made. As embodied, suit 
able detent means are provided for this purpose. 
As here embodied, the screen arm 38 is provided 
With a pair of recesses 46 extending radially out 
Ward from the bearing Surface 3. The recesses 46 
are preferably of conical outline and are circum 
ferentially positioned at 90° to each other to 
achieve Vertical and horizontal locating of the 
Screen arm. A. Spring pressed detent 47 is re 
ciprocably mounted in a well 48 extending radially 
inwardly of the flange portion 34 of the bearing 
member 33. The detent 47 is suitably contoured 
So as to be Smoothly disengageable upon the ap 
plication of a moderate amount of pressure to the 
Screen arm. 
The screen arm 38 is normally locked in the up 

right unbalanced position shown in Fig. 1 and, 
as embodied, is releasably secured to the bearing 
member 33 from which it is automatically re 
leased when the unbalanced condition is relieved. 
As here embodied, the bearing member 33 is pro 
Vided adjacent its upper extremity, with a casing 
member 49 which in the position shown in Figs. 
5 and 7 is co-axially aligned with an aperture 59 
in the Screen arm 38. The casing member 49 
threadedly engages the bearing member 33 in an 
aperture therein provided for the purpose and 
contains a Spring-pressed piston 5 which presses 
against a locking pin 52 slidably received within 
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6 
the aperture. 50. The piston 5 is, provided with 
a shaft 53 encompassed by a coil spring 54 and 
extending through the casing member 49 so that 
the piston may be manually retracted as maybe 
advantageous in assembling the apparatus. 

It will be observed that while the lockingpin. 52 
lies in part in the casing member 49 and in part 
in the screen arm 38, as in Fig. 5, that the screen 
arm cannot be rotated. 
An X-ray tube 55 is mounted for rotation about 

the common axis. Of the bearings 23 and 33. As 
embodied, the X-ray tube is radially offset with 
respect, to that axis so that by rotating the tube 
through an arc of 180°, a substantial increase in 
the Screen-tube spacing is effected and the X-ray 
tube assembly is utilizable to counterbalance the 
Screen assembly. As here embodied, the X-ray 
tube 55 is pivotally mounted in a hollow bifur 
cated L-shaped tube-arm 56 having an apertured 
depending mounting flange 57. 
The arm 56 is carried by a shaft 58 journalled 

... in the bearings 23. and 33. The shaft 58, as em 
bodied, is hollow to permit the passage of high 
tension cables 59 therethrough which also trav 
erse the interior of the arm 56 to the X-ray tube. 
As here embodied, the shaft 58 is provided with 
an annular flange 60 at one end and a detachable 
endportion 6:l at the other end. The end portion 
6 is preferably bell-shaped to reduce wear on the 
cables 59 and is secured to the body of the shaft 
by a friction joint 62, as shown, although any 
other suitable form of coupling may be utilized 
which will facilitate assembling of the shaft in 
the bearings 23 and 33. 
A gear member 63 snugly engages the shaft 58 

and bears against the mounting flange 57, the gear 
membar being suitably recessed to accommodate 
this annular flange 60 within its confines. A plu 
rality of bolts 64 which traverse the gear member 
63 and the annular flange 69 threadedly engage 
the mounting flange 57 and secure these elements 
together for rotation as a unit. 
The gear member 63 is circumferentially 

toothed to provide a geared surface which, as em 
bodied, is engaged by a driving gear 65 carried by 
the Screen arm 38. As here embodied, the gear 
member 63 is a worm gear and the gear 65 is a 
Worm So that an irreversible gear train is ob 
tained. 
The Worm gear 65 is keyed to a shaft 6S which 

is journalled in the screen arm 38, a recess 6 
being provided in the screen arm to accommodate 
the gear 65 in operative engagement with the spur 
gear 63. 
A hand-crank 68 is secured to the shaft 66 so 

that the gear 65 may be rotated to drive the spur 
gear 63 and thereby effect an angular adjustment 
of the tube arm 56 in either direction of rotation 
of the hand-crank. 
A recess 69. is provided in the gear member 63 

in diametrically opposite relation to the locking 
pin in the upright position shown in Fig. 5. The 
recess 69 is of a depth and position such that when 
the tube arm 56 is angularly adjusted through 
an angle of 180° from the position shown in Fig. 
5 to the position shown in Fig. 7, the recess will be 
axially aligned with the locking pin 52 and will 
permit entry of the locking pin therein so that 
the locking pin will just clear the bearing member 
33 and release the screen arm 38 from the bearing 
member 33. The recess 69 is preferably of 
conical Cutline, the tip of the locking pin 52 being 
Suitably contoured to co-act therewith so that 
a predetermined relative movement of the screen 
arm 38 and tube arm 56 will effect a displacement 
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of the locking pin from the recess and again lock 
the screen arm 38 to the bearing member 33. 
The weights of the screen assembly and the 

tube assembly are suitably proportioned relative 
to each other so that with the screen and tube 
in the fluoroscopic position as in Fig. 7, the re 
Sultant system will be statically balanced about 
the rotational axis which passes through the 
bearing members 23 and 33. Thus, the System 
may be easily angularly adjusted with but a slight 
amount of pressure being required by the op 
erator to effect the adjustment. 
The system when so balanced may be locked 

in any desired position by turning the locking 
member 45. Horizontal or vertical positioning 
of the system is accurately and automatically at 
tained by means of the operation of the detent 

Wertical ad 
justment of the system is effected by releasing 
4 and the co-acting recesses 46. 

the carriage 9 through manipulation of the lock 
ing member 2, and manually positioning the car 
riage 9 at the desired level, the operation being 
made with ease by reason of the counterbalancing 
action of the weights 29. Lateral adjustment of 
the system is rendered possible through the hinge 
arms 36 provided for the purpose. 
The invention in its broader aspect is not lim 

ited to the specific mechanisms shown and de 
scribed but departures may be made therefrom 
within the Scope of the accompanying claims 
without departing from the principles of the in 
vention and without sacrificing its chief ad 
vantages. 
I claim: 
1. An X-ray tube stand including in combina 

tion a vertically adjustable carriage structure; a 
screen assembly and an X-ray tube assembly car 
ried by said structure for relative rotation on a 
common axis, said assemblies respectively sup 
porting X-ray generating means and fluoroscopic 
screen means in radially offset relation to said 
axis; means for releasably securing One of Said 
assemblies to said structure, said means being ac 
tuable so as to release said assembly upon angular 
displacement of the other of said assemblies to a 
predetermined angular position; and, means for 
effecting relative angular movement of Said a S 
Semblies. 

2. An X-ray tube stand including in combina 
tion a vertically adjustable carriage structure; a 
fuoroscopic Screen assembly and an X-ray. tube 
assembly carried by said structure for relative 
rotation on a common axis, said assemblies re 
spectively supporting X-ray generating means 
and fiuoroscopic Screen means in radially offset 
relation to said axis; means for effecting relative 
rotation of said assemblies on said axis; means 
for releasably securing one of said assemblies 
against rotation, said means being actuable to re 
lease Said assembly for rotation. When said X-ray 
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8 
generating means and said screen means are in 
diametrically opposed relation, said assemblies 
forming a statically balanced rotational System 
when said X-ray generating means and Said 
screen means are in said diametrically opposed 
relation. 

3. An X-ray tube stand in accordance with 
claim 2 including means for locking the balanced 
rotational system in any desired angular posi 
tion. 

4. An X-ray tube stand in accordance with 
claim 2 in which said carriage structure is hori 
Zontally adjustable. 

5. An X-ray tube stand in accordance with 
claim 2, said securing means comprising a pin 
reciprocably mounted in one of said assemblies, 
the other of said assemblies and Said Carriage 
structure having openings in axial alignment 
with said pin in one position of said system. 

6. An X-ray tube stand comprising upright 
guide members in Spaced relation; an apertured 
carriage member mounted between and confined 
by said guide members for movement vertically 
thereof; a bearing member having an aperture 
coaxial with the aperture in said carriage mem 
ber; hinge means flexibly connecting said bear 
ing and carriage members for enabling move 
ment of the bearing member toward and away 
from said carriage member; a shaft passing 
through said apertures, said shaft being jour 
nalled in said bearing member and being jour 
nailed and reciprocably mounted in said carriage 
member; a tube arm carried by said shaft, said 
arm having a tube mounting portion in Spaced 
radially offset relation to said shaft; a screen 
arm journalled on Said bearing member, Said 
screen arm having a screen mounting portion in 
radially offset relation to said shaft; and means 
for effecting relative rotation of said arms, said 
arms in the diametrically opposed position of 
their respective mounting portions forming a 
statically balanced rotational System. 

HERBERT S. AKERS. 
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