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ABSTRACT OF THE DISCLOSURE 
X-ray apparatus in which a cylindrical panographic 

X-ray tubehead is mounted in a tubehead support mem 
ber turnable 360° about a horizontal axis perpendicular 
to and intersecting the longitudinal axis of the tubehead, 
and which tubehead support member is carried by a ver 
tically-shafted hinge means which permits 180° of turn 
ing movement of the tubehead about a vertical axis; both 
movements being attainable by exertion of manual e?fort 
applied to the tubehead. A gear-and-pinion arrangement 
provides for Vernier adjustment of tubehead-support-mem 
her-movement about the horizontal axis. 

Panographic X-ray tubeheads are commercially avail 
able which have an elongated generally-cylindrical tube 
enclosing housing having at one end a high voltage cable 
and having at the other end an axialWise-projecting anode 
rod for extension into a body opening, such as the mouth 
of a patient, to produce an outwardly-directed Wide 
angle X-ray beam for recording an X~ray image on an 
X-ray ?lm wrapped around the patient at the site of 
beam emanation. 

Adjustable support and positioning means for such 
panographic X-ray tubeheads as heretofore employed 
have comprised a semicircular gimbal in rotary support 
for‘ turning about a vertical axis at its upper end and 
having downwardly extending vertical arms pivotally 
supporting the panographic X-ray tubehead at opposite 
sides of its generally-cylindrical tube-enclosing housing 
portion. By such prior gimbal support arrangement the 
tubehead could be turned up to 360° in a horizontal 
plane and less than 90° in a vertical plane, in accord with 
the limited length of the vertical arms of the gimbal. 
The rotary support for the gimbal was at the end of a 
horizontal support arm carried by a vertically-adjustable 
column. 
The above support arrangement can be satisfactory for 

dental use, but cucumbers a broader general use in other 
areas. 

vIt is a prime object of the present invention, however, 
to provide panographic X-ray apparatus employing a 
panographic tubehead of the type herein involved which 
is suited for a broader ?eld of radiographic use extending 
beyond dental use, and involving positioning of the anode 
rod thereof in other natural body openings, as Well as in 
surgical openings, and under body protuberances, etc. 

In accord with the above object, a general aspect of 
the present invention resides in the realization that such 
broader use has been discouraged by the prior art mount 
ing arrangements and can be aiforded in a simple man 
ner by relocation of the axis about which 360° of free 
dom is afforded for turning of the panographic tubehead. 
By the mere repositioning of the previously-employed 
gimbal, for example, from its vertical-support-arm-posi 
tion to a position in which its arms extend horizontally 
and its turning axis is horizontal, the full, unobstructed, 
360° of vertical tilting freedom, as well as 360° of hor 
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izontal angulating freedom by inverting the tubehead, 
results in such positionability of the anode‘ rod of the 
radiographic tubehead as conveniently permits its effec— 
tive positioning, not only in the patient’s mouth, but 
within other natural and surgical body openings, as well 
as under, beside, and between the patient’s limbs and 
body protuberances While the patient is standing, sitting, 
or recumbent on an X-ray table. 
Another object of the invention resides in the provi 

sion of a panographic X-ray tubehead and adjustable sup 
port assemblage particularly suited for such broadened 
use, which is compact and enables the anode rod thereof 
to be positioned with relative ease, convenience, and 
precision. 

-In accord with this object, a preferred form of the 
invention as illustrated herein comprises, in general, the 
generally-cylindrical panographic X-ray tubehead secured 
for support in lengthwise extension across a front face of 
a rotary mounting member which is turnable in a ver 
tical plane about the axis of a horizontal support shaft 
to provide for the unobstructed 360° tilta'bility of such 
tubehead in a vertical plane about a horizontal axis which 
perpendicularly intersects the longitudinal axis of the 
tubehead intermediate its ends at a longitudinal balance 
point thereof; together with a gear-and-pinion arrange 
ment coupled to such rotary mounting member to turn 
some for ?nal precision adjustment in vertical tilt posi 
tion of the tubehead; adjustable friction drag means to 
yieldably hold a selected vertical tilt position of the tube 
head; a vertically-shafted hinge means carrying the hor 
izontal support shaft for the rotary tubehead-mounting 
member which permits up to 180° horizontal turning 
movement of such member and the tubehead thereon to 
afford 360° of horizontal positionability of the tubehead 
by swinging it to positions about the horizontal axis with 
the anode rod to left or right during swinging about the 
vertical axis; and a means for locking the hinge means 
in any of its angular positions which may be selected. 

Other objects, features, and advantages of the inven 
tion will become apparent from the following detailed 
description of the invention, when taken in connection 
with the following drawings, in which: 
FIGURE 1 is an end elevation view, partly in outline 

and partly in section, of a panographic X-ray tubehead 
and adjustable support assemblage embodying a pre 
ferred form of the invention; 

FIGS. 2 and 3 are front and top outline views, respec 
tively, of the assemblage of FIG. 1; and 

FIG. 4 is a view, with partial cut-away, taken along 
the line IViIV in FIG. 1, showing details of the afore 
mentioned adjustable friction drag means. 

Referring now to FIGS. 1, 2 and 3 of the drawings, 
the panographic X-ray tubehead 10 to which the present 
invention relates comprises an elongated, generally cylin 
drical housing 11 containing an X-ray tube (not shown) 
of a panographic type such as shown and described in 
US. Patent 2,946,892, for example, and available com 
mercially under the trademark Panoramix. A high volt 
age cable 12, FIG. 2, extends centrally into one end of 
the housing 11 for energization of such X~ray tube, and 
an anode rod 13 enclosing a tapered target of the X-ray 
tube and extends centrally from the opposite end of the 
housing 10, coaxially with respect thereto. The target 
containing anode rod 13 is approximately one-half inch 
in diameter, about three to four inches long, and is ca 
pable of radiating from its projecting end an X-ray beam 
within an angular space 14 of 270°, for example, which 
fans out omnidirection-ally except for a conical zone with 
in an angular space of such as 90°, for example, in the 
direction of projection of such rod. In dental use or in 
examination of facial bones, the projecting end of the 
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anode rod 13 is positioned a reasonable distance within 
the patient’s mouth for radiation of the wide-angle beam 
outwardly therefrom to an X-ray ?lm in a ?exible cas 
sette, not shown, wrapped about the patient’s face from 
ear-to-ear. ()ther areas of examination include: shoulder 
bones, with the anode rod .13 disposed in the patient’s 
armpit and the ?lm wrapped over the shoulder; the coc 
cyx, with the anode rod extended into the arms and the 
?lm at the base of the spine; the joints of the ?ngers, 
with the hand holding the rod and the ?lm wrapped about 
the ?st; the pituitary, with the rod in the mouth and the 
?lm on top of the head; and surgical pyelography, with 
the rod extended into the incision and the ?lm on the 
opposite side of the kidney under study. 

In accord with novel features of the present invention, 
the panographic X-ray tubehead 1G is secured to a ro 
tary mounting member 17 in extension across a front face 
13 thereof through the medium of a bracket having arms 
19 and 20 which extend half-way around the cylindrical 
tubehead housing 11 and are removably a?ixed thereto at 
their projecting ends by machine screws 22 and 23 along 
a line which perpendicularly intersects the axis 24 of 
such tubehead at a center of gravity location of the tube 
head as including the anode rod 13. The rotary mounting 
member 17 is secured to a central support shaft 25 which 
extends in a horizontal direction to permit 360° of ro 
tary movement of such mounting member and tubehead 
10 in a vertical plane about the axis 26 of such shaft. 
The mounting member 17 is circular in form, with a cir 
cular front wall 27 which forms the front face 18 to 
which the bracket arms 19 and 20 are attached and to 
an inner surface of which the shaft 25 is attached, as by 
integral formation therewith. The axis 26 of the shaft 25 
is offset longitudinally of the tubehead ‘10 with respect 
to the location of the support brackets 19 and 20‘ so as 
to intersect the tubehead axis 24 at a longitudinal balance 
point of such tubehead, so that the tubehead 10 will tend 
to remain in any tilted position about axis 26 to which it 
may be rocked, save for a certain slight degree of un 
balance which may be introduced by the high voltage 
cable 12 extending from the one end of the tubehead. 
The shaft 25 is journaled in a hub 30 which forms a 

part of a mounted member 31 of a vertically-shafted 
hinge means 32, which mounted member 31 includes a 
flange 34 extending radially outward from the hub 30 
into close proximity at its outer periphery with an inner 
peripheral edge of an annular lip 36 extending inwardly 
from a short cylindrical section 38 of the rotary mounting 
member 17 to de?ne a thin cylindrical-shaped gear cham 
ber 39 therein behind the front wall 27. 
By exerting manual effort against the housing 11 it 

may readily be tilted, together with arms 19 and mounting 
member 17, about the axis 26 of the tubehead it} to an 
approximate desired angular attitude in a vertical plane, 
while the mounted member 31 is constrained against cor 
responding movement by the hinge means 32 and other 
support means (not shown), such as a horizontal shaft 
adjustably supported on the upper end of a vertically 
adjustable column, or a pantograph arm arrangement 
such as employed in dental X-ray equipment. For ?nal 
precise angular location of the tubehead 10 and, more 
importantly, the anode rod 13, a gear-and-pinion as 
semblage is provided in the gear chamber 39. Such as 
semblage includes a thin annular gear 42 held centered 
by and extending radially outward from one end of the 
hub 30, part of the mounted member 31 of the hinge 
means 32, and removably secured in place by screws 44 
on the ends of a plurality of posts 45 attached to the 
inner face of ?ange 34 and projecting into chamber '39. 
In meshing engagement with the teeth on the outer pe 
riphery of the gear 42 there is a pinion 47 which is dis 
posed in the chamber 39 and carried on the end of a 
shaft 49 which is rotatably mounted in and extends 
through a box-like enclosure member 50 which is at 
tached to the front wall 27 of the mounting member 17 
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and extends forwardly of the front face 18 thereof to' 
a position beneath the tubehead housing 11 as viewed in 
the position in which it is shown in the drawing. The 
shaft 49 extends forwardly of the tubehead 1t) and is 
provided with a knob 52 on its projecting end for turn 
ing such shaft and thereby the pinion 47 to cause same 
to travel around the gear 42 and carry the mounting 
member 17 and tubehead 1t} therewith about the axis 
26 of the support shaft 25; the shaft 49 being journaled 
in suitable aligned bores, not shown, in the front wall 
27 of such mounting member and in an end plate 54 
attached to the front of the box-like enclosure member 
50. By virtue of such gear-and-pinion arrangement op 
erated by the knob 52, it will be appreciated that a pre 
cise or vernier type of adjustment in angular position of 
the tubehead 1t} and its anode rod 13 relative to the turn 
ing axis 26 may be effected following gross and rapid 
adjustment by exertion of manual tilting effort against 
the tubehead directly, which latter adjustment results in 
rolling the pinion 47 around the gear 42 by the turning 
imparted to mounting member 17 from the tubehead 
and the consequent turning of pinion 47 and shaft 49 
by such gear. 
To act in behalf of imposing a slight resistance to 

turning movement of the tubehead 10 about the axis 26, 
as well as to act to hold such tubehead in a selected 
vertically tilted attitude about such axis, the apparatus 
comprises an adjustable friction drag means 56 disposed 
in the enclosure member 50 and affiliated with the shaft 
49. Referring to FIGS. 1 and 4, such friction drag means 
comprises a rigid ?ange member 58 which is secured 
to the shaft 49‘. The Washer member 58 is biased by a 
pair of helical compression springs 59, one of which is 
shown, through the medium of a thrust plate 60 into ro 
tary sliding frictional engagement with an annular fric 
tion pad 62, of a material such as leather, which is glued 
to the face 18 of front wall 27. The springs 59 encircle 
respective machine screws 64 which extend with clear 
ance through openings in the front wall 27 of mounting 
member 17 into the enclosure 50, past opposite sides of 
the friction pad 62 and the ?ange member 58, through 
openings in the thrust plate 60 and into screw-threaded 
attachment with a rectangular spring seat member 66 
which is supported thereby. The shaft 49 is free to slide 
axialwise relative to the mounting member 17, and the 
thrust plate 60- and seat member 66 are movable along 
such shaft, so that the force exerted by the compression 
springs 59 will urge such thrust plate against the ?ange 
member 58 on such shaft, which in turn will urge such 
?ange member into rotary frictional contact with the 
washer pad 62 to impose a degree of restraint on rota 
tion of such shaft, and hence on rotation of the mounting 
member 17 which is torque coupled thereto via the gear 
42 and pinion 47. By turning the screws 64, the spring 
force may be adjusted to regulate the degree of such 
friction drag. 
To permit horizontal angulation of the tubehead 10 

to the extent of 180°, the apparatus comprises the ver 
tically-shafted hinge means 32 which includes the afore 
mentioned mounted member 31 as well as a mounting 
member 70 which is coupled to the mounted member 
through the medium of a vertical pin 72 and inter?tting 
vertically-abutting relatively~turnable portions of the 
mounted and mounting members which are retained in 
such relationship by the presence of such pin. The axis 
74 of the pin 72 is vertical and intersected at right angles 
by the axis 26 of the shaft 25, and by exertion of manual 
effort against the tubehead 10 or against the mounting 
member 17, such tubehead can be swung horizontally 
90° in either direction from the position in which it is 
shown in FIGS. 1, 2 and 3, irrespective of its vertical 
tilt attitude within the 360° range. 
To lock the tubehead 1i] and its mounting member ‘17 

in any selected horizontal angular position within the 
available range, the hinge means 32 is provided with a 
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locking means comprising a horizontal plate 76 attached 
at a forward edge to the ?ange 34 part of the mounted 
member ‘31 of the hinge means, and a vertical lock screw 
77 which is in screw-threaded cooperation with a por 
tion of the mounting member 70 of the hinge means to 
exert a clamping force against the plate 76 adjacent to 
an outer edge thereof to thereby obtain a high degree 
of constraint against rotation of member 17 about the 
pin 72 without undue turning effort applied to the lock 
screw. For convenience, the screw 77 extends downward 
ly to a level below the bottom of the member 17 and is 
provided with a lock-control turning knob 80. The lock 
plate 76 is rounded at its rear edge to minimize the edge 
clearance required to accommodate its turning, the mount 
ing member 70 of the hinge means is slotted to permit 
travel of such plate past a stop surface 81 in member 70 
located above the plate and in alignment with the end 
of the lock screw 77 to serve as reaction backup for the 
screw force exerted against the lock plate, thereby ob 
taining the clamping action which locks the plate in any 
of its horizontal positions which it may occupy. 
From the foregoing description it will be apparent that 

the assemblage including panographic X-ray tubehead and 
support therefor enables the anode rod 13 thereof to 
be positioned in any desired direction both horizontally 
and vertically. It can be tilted with 360° of freedom 
about the horizontal axis 26, and while in any such 
vertically-tilted position be swung with 180° of freedom 
about the vertical axis 74, which, considering that the 
tubehead 10 can be tilted to position the anode rod 13 
either to left or right of the axis 26, gives also 360° 
of horizontal positionability of the tubehead. 
While there has been shown and described in the fore 

going an illustrative embodiment of the invention, modi 
?cations thereto may readily occur to those skilled in 
the art. It is not desired, therefore, that the invention be 
necessarily limited to the speci?c details shown and de 
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scribed, and it is intended that the appended claims cover 
all such modi?cations as fall within the true spirit and 
scope of the invention. 
We claim as our invention: 
1. X-ray apparatus comprising an elongated cylindrical 

panographic X-ray tubehead having an anode rod pro 
jecting from one end thereof; a rotatable tubehead sup— 
port member supporting said tubehead and turnable, by 
manual e?'ort exerted on said tubehead, about a hori 
zontal axis perpendicular to and intersecting the longi 
tudinal axis of said tubehead, with 360° of angular free 
dom; and a vertically-shafted hinge means for said tube— 
head support member which permits manual movement 
thereof together with said tubehead horizontally about a 
vertical axis with 180° of angular freedom. 

2, X-ray apparatus as set forth in claim 1, wherein 
said apparatus further comprises pinion-and—gear means 
torque-coupled to said support member for ?ne~adjust 
turning thereof about said horizontal axis while permit 
ting independent gross-adjust turning thereof about such 
axis by aforesaid manual effort exerted on the tubehead. 

‘3. X-ray apparatus as set forth in claim 1, wherein 
said vertically-shafted hinge means comprises relatively 
turnable members, a ?at horizontal plate secured to turn 
with one of said members and extending past a shoulder 
in the other member, and lock screw means on such other 
member operable to clamp said plate against said shoul 
der ‘for locking the two members in relative angular posi 
tions. 
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