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(54) Panoramic dental radiography 

(57) Handling rate of patients in 
panoramic dental radiography when 
tube head-camera assembly of a low 
silhouette panoramic dental X-ray 
machine is rotated for a scan in one 
direction only is improved by effecting 
fast return of the tube head-camera 
assembly with its simultaneous 
elevation, thus facilitating the 
radiographed patient's exit from the 
machine and the entrance of another 
patient. Fast return speed is about twice 
the scanning speed. 
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SPECIFICATION 

Expeditious uni-directional panoramic dental 
radiography 

5 
This invention relates to improved methods for 

expediting patient handling rate when employing 
low silhouette panoramic dental X-ray apparatus 
and is related to our copending Application No. 

10 44713/78 (Published as U.K. Patent Specification No. 
2009363A. 

Atypical low silhouette panoramic dental X-ray 
machine is characterized by a vertical column which 
is supported by and rotatably mounted to a base 

15 structure, the column carrying, at its upper portion, 
thetubehead and camera assembly which rotates as 
a unit with the column about the patient's head. A 
rigid curved arm interconnects thetubehead and 
camera while maintaining a space therebetween for 

20 positioning of the patient's head. Thetubehead and 
camera orbit the patient's head for a limited number 
of degrees of rotation in order to accomplish the 
panoramic radiographing or scan of the dental arch 
structure which scan consumes about 22 seconds. 

25 After the scan, the patient cannot readily exit the 
machine because of the presence of the rigid arm 
immediately to the fore. Thus, the column must be 
returned to its original starting position which also 
consumes about 22 seconds. The camera however 

30 yet blocks the convenient exit of the patient and thus 
thetubehead-camera assembly must be elevated, 
consuming approximately 11 more seconds for 
about 11 inches of travel. Thus, the total period of 
time consumed in radiographing one patient com-

35 prised a minimum of about 55 seconds. 
It is significant to realize that even if the machine 

were designed to take radiographs in both rotational 
directions, which characterizes most current 
panoramic machines, a minimum of 33 seconds 

40 would be required for each patient, i.e., 22 seconds 
forthe panoramic scan; and 11 seconds for the ele-
vation of thetubehead-camera assembly to facilitate 
the patient's exit, as well as the entrance of the wait-
ing patient. 

45 Where radiographs are taken in both directions of 
rotation however, a significant tendency for 
unwanted variations in the radiographs frequently 
occur due to imperfect leveling of the machine. Other 
variations as well as non-reproducible radiographs 

50 result from a lack of synchronization among the dif-
ferent motors controlling film drive, chair shift, and 
camera position, when these motors are operated in 
both directions. These deficiencies are particularly 
important in the continuous mode of panoramically 

55 radiographing the centrals region where a very criti-
cal relationship exists among such variables. 

Thus, it is preferable to radiograph in one direction 
of rotation only. However, in busy hospital clinics, 
Army hospitals, and the like, where patients are 

60 oftentimes waiting to be radiographed, and clini-
cians are anxious to cooperate, it is most desirable if 
the patient handling rate could be improved. 

The present invention provides improved proces-
ses, and structures in support thereof, for expediting 

65 patient handling rate when panoramically radio-

graphing dental patients in one direction only by 
means of low silhouette, or low center of gravity 
X-ray apparatus. 

To more fully understand and appreciate the sig-
70 nificance of the invention, reference is made to U.S. 

patents numbered 2,798,958; 3,045,118; and 
3,636,349, which disclose various types of structures, 
apparatus and mechanisms for orbiting tubehead-
camera assemblies in circular or arcuate paths; for 

75 varying film travel speed in accordance with 
tubehead-camera assembly movements; for shifting 
the patient in a chair; and for providing continuous 
or discontinuous type radiographic images. 

Broadly speaking, in accordance with this inven-
80 tion there is provided a method of taking a 

panoramic radiograph of the dental arch of a patient, 
which comprises positioning on opposite sides of the 
patient's jaw an X-ray source and a camera aligned 
therewith containing a panoramic X-ray film, exciting 

85 said source and exposing said film to said source 
whilst moving the source and the camera containing 
the said film in an orbit about the head of the patient, 
returning the X-ray source and said camera to the 
start position at the end of said orbit, and elevating 

90 said source and said camera clearof the patient's 
head to permit egress of the patient, wherein the 
exposure is completed in a single traverse of the 
X-ray source and camera about the head of the 
patient in one direction, and wherein during the 

95 return traverse the X-ray source and camera are 
simultaneously elevated clear of the patienf s head. 
Also provided is a panoramic X-ray apparatus for 
taking a panoramic radiograph of the dental arch 
and temporomandibular joint areas of a seated 

100 patient, said apparatus comprising a hollow column 
carrying or adapted to carry an X-ray tube head and 
a camera positionable on opposite sides of the 
patient's jaw, said column being orbitally movable 
about the patient by an excursion mechanism, and 

105 said tube head and camera, when mounted on said 
column, being movable between an operating posi-
tion and an elevated position, which permits the 
patient to exit from the apparatus, by an elevation 
mechanism, wherein said excursion mechanism is 

110 operable to drive said tube head andsaid camera in 
a first direction about the patient's head to complete 
the exposure at a first speed in said first direction 
and to return the tube head and camera to the start 
position at a speed which is greater than said speed 

115 in the first direction, and wherein said elevation 
mechanism is automatically operable to move said 
tube head and camera to said elevated position from 
said operating position simultaneously with the 
return to the start position. 

120 The invention will be further described with refer-
ence to the accompanying drawings, in which:-

Fig. 1 is a perspective view of typical dental X-ray 
apparatus of the type disclosed in our copending 
application; 

125 Fig. 2 is a cutaway perspective view of a portion of 
the base and excursion mechanism of the embodi-
ment shown in Fig. 1; 
i Fig. 3 is a sectional view of another portion of the 
base and excursion mechanism; 

130 Fig. 4 is a plan view, partially in section, of the 
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excursion mechanism with portions removed for 
clarity; 

Fig. 5 is a sectional view of the belt-fastening 
means used in the excursion mechanism. 

5 Referring to Fig. 1 ofthe drawings, the panoramic 
X-ray apparatus comprises a base B which supports 
and partially houses the excursion mechanism. A 
stationary platform P is disclosed generally centrally 
ofthe base B, the platform carrying a patient chair 14 

10 including means 16 for supporting the chin and head 
of a patient. A column 18 is caused to rotate around 
chair 14 by means ofthe excursion mechanism. Col-
umn 18 includes a tubehead 20, a camera supporting 
arm 22 and a camera 24 which includes the usual 

15 film holding means. Tubehead 20, camera 24 and 
camera supporting arm 22 comprise a tubehead-
camera assembly. Conventional motor and screw 
means for elevating or lowering the tubehead-
camera assembly is contained within column 18. 

20 In Fig. 2, a base plate 30, preferably an aluminum 
casting, carries a circular flange mounted bearing 32 
having an inner race 34 and an outer race 36.0uter 
race 36 includes a lower flange 38 which is secured 
to base plate 30 by circumferentially spaced screws 

25 40. Similarly, upper flange 42 of inner race 34 carries 
rotating disc 44. Upper flange 42 and rotating disc44 
rotate as a unit and are held together by means of 
circumferentially spaced shoulder screws 46. 

Rotating disc 44 carries column 18 which is pro-
30 vided with a horizontal plate member48, upon 

which is mounted a synchronous motor 50 by means 
of brackets 52. Motor 50 is conveniently 2-speed with 
a fast reverse, or motor 50 may be provided with 
additional clutches, and/or gears other convenient 

35 means for doubling its speed in the other direction. 
An opening 54 is provided in horizontal plate 48 
though which shaft 56 of motor 50 communicates 
with conventional electromagnetic slip clutch 58. 
Clutch 58 serves to couple shaft 56 with sprocket 60 

40 which is rotatably mounted to rotating disc 44. 
Sprocket 60 is provided with teeth 62 which coact 
with spaced projections 64 on a belt 66. The belt is 
accommodated within an annulus 68 provided 
around stationary platform 70 which supports the 

45 patient chair 14. 
It should be emphasized that belt 66 does not rotate 

around platform 70. Belt 66 is held immovable 
against annulus 68 at that portion of the annulus 
farthest removed from sprocket 60 by means to be 

50 described more fully hereinafter. To further clarify, 
any given point on belt 66, such as point E {FIG. 4) for 
example, will always contact a specified point, and 
no other point on annulus 68 provided around plat-
form 70, such as point F, regardless ofthe direction 

55 of rotation or rotating disc 44. Belt 66 provides the 
means therefore fortranslating the rotation of 
sprocket 60 into orbital rotation of rotating disc 44 
and column 18. 

A fixed idler pulley 72 is rotatably mounted to 
60 rotating disc 44, while an adjustable idler pulley 

assembly 74 (FIG. 4) is pivotally mounted to rotating 
disc 44, both pulleys cooperating to maintain 
proper tension of belt 66 against sprocket 60 and 
annulus 68. Platform 70 is fixedly secured to base 

65 plate 30 by screws 76. 

A flexible electric cable 80 passes up through col-
umn 18 for connecting the power source to the X-ray 
source and camera, and to the motor (not shown) 
which elevates or lowers the tubehead assembly on 

70 column 18. The cable is also connected to motor 50, 
slip clutch 58, and a limit switch assembly to be later 
described. In order to insure unimpeded vertical 
movement of the tubehead assembly and the orbiting 
of column 18, cable 80 will be provided with a suffi-

75 cient length. To that end, a space 82 is provided 
above base plate 30 to permit coiling and uncoiling 
of cable 80 during movement of the tubehead 
assembly and column. A cable control band 84 is 
mounted to an underside portion of rotating disc 44 

80 for restricting cable 80 within space 82. 
A removable cover plate or step plate 85, suitable 

an aluminum casting, protects the excursion 
mechanism as well as affording means upon which 
the patient may step and rest his feet. Step plate 85 is 

85 removably attached to stationary platform 70 by 
screws 86. Leveling screws 88 are provided in base 
plate 30. 

For a better understanding ofthe mechanism, 
reference should now be made to FIGS. 3 and 4 

90 wherein a balancing weight 90, suitably cast iron, is 
shown seated on an outer portion of rotating disc 44, 
the weight 90 being positioned in counterbalancing 
relation to column 18. Screws 92 maintain balance 
weight 90 in a fixed position on rotating disc 44. An 

95 annular ring 94 upstands from rotating disc44 and 
carries a pair of cams 96 and 96' which respectively 
actuate limit switches 98 and 98' to limit the total 
excursion of rotating disc 44 to about 240° in either 
direction and to automatically return rotating disc 

100 44, in a counterclockwise direction afterthe patient 
has been radiographed in the clockwise direction. 
Motor 50 however, will return rotating disc 44 in the 
counterclockwise direction at double the speed, or in 
one-half the time, which rotating disc 44 travels in 

105 the clockwise or radiographing direction. Limit 
switches 98 and 98' are carried on a switch plate 100 
mounted on stationary platform 70. More specifi-
cally, when rotating disc 44 moves in a clockwise 
direction, switch 98' will be actuated by cam 96' to 

110 close the circuitto the fast reverse of motor 50 and to 
the elevating motor to thereby effect a fast return of 
rotating disc 44, and hence the tubehead-camera 
assembly while elevating the latter simultaneously 
therewith. Rotating disc 44 ceases its counterclock-

115 wise return when limit switch 98 is actuated by cam 
96. Upper limit of elevation of the tubehead-camera 
assembly is controlled by conventional limit switch 
arrangement. Circuitry for the cams-limit switches-
motors is conventional and is not detailed herein. 

120 Adjustable idler pulley assembly 74 comprises an 
idler wheel 110 rotatableon arm 112 which is pivot-
ally mounted to rotating disc 44 by screw 114. A 
holder116 is slidablyinsertable through anut118 
which is fixedly secured to rotating disc 44. Thus, 

125 idler wheel 110 will be displaced inwardly to 
increase tension on belt 66 when screw 120 is tight-
ened against compression spring 122 to cause arm 
112 to pivot clockwise on screw 114 by means of 
pivot pin 124. 

130 Step plate 85 is provided with a recess 130 for receiv-
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ing a removable access plate 132 for easy acess 
to switch plate 100. 

A skirt 134 extends around rotating disc 44, and is 
mounted thereto by screws 136 while a step plate 

5 support member 138 is bofted to base plate 30. A 
step plate cover 140, preferably rubber or vinyl, is 
fitted over the step plate. 

A clamp T44 may be employed to secure cable 80 
against base plate 30. 

10 Rotating disc44 may be provided with removable 
wings 146 to enable passage of the X-ray machine 
through restricted openings. 

Annulus 68 of stationary platform 70 has a cut-out 
area, or notched recess 150 for receiving a belt-

15 fastening assembly 152 therewithin (FIG. 5) compris-
ing an outer plate 154 and an inner plate 156 which 
includes grooves 158 for accepting projections 64 of 
belt 66. The plates 154 and 156 are secured together 
by screws 160. 

20 In the operation of the excursion mechanism, any 
rotary motion of shaft 56 of motor 50 will not be 
coupled to sprocket 60 until sufficient voltage is sup-
plied to the coils of clutch 58. That is, the clutch will 
be permitted to "slip" until actuated. However, once 

25 actuated by a sufficient voltage, rotation of sprocket 
60 will be effected. Since belt 66 is held fast against 
annulus 68 in the vicinity where belt-fastening 
assembly 152 engages notched recess 150 provided 
in stationary platform 70, rotation of the sprocket 

30 causes column 18 and rotating disc 44 to orbit 
around the stationary patient platform. Thus, belt 66 
will translate the rotational movement of sprocket 60 
into a clockwise or counterclockwise excursion of 
the column depending upon the direction of rotation 

35 of the sprocket. More specifically, rotation of sproc-
ket 60 in a counterclockwise direction causes rotat-
ing disc44, column 18 and thetubehead-camera 
assembly to orbit in an opposite direction, and vice-
versa. 

40 Circuitry for supplying the necessary voltage to 
actuate slip clutch 58 is well known. Forthe purposes 
of this invention, motor 50 is geared down to permit 
1.83 rpm of the tube head-cam era assembly in the 
clockwise or forward direction and 3.66 rpm in the 

45 counterclockwise or return direction. The forward 
direction of travel consumes about 22 seconds. The 
return of thetubehead-camera assembly requires 
about 11 seconds including its simultaneous eleva-
tion. Thus, a total of about 33 seconds patient time is 

50 required, which is substantially equivalent to the 
time consumed in radiographing a patient on a 
machine which radiographs in both or alternating 
directions of rotation, i.e., 22 seconds forthe 
panoramic scan and 11 seconds for raising the 

55 tubehead-camera assembly. It is understood, of 
course, that the radiographing direction may be 
accomplished in the counterclockwise direction, in 
which case the fast return will be in the clockwise 
direction. It is also understood that the return excur-

60 sion and simultaneous elevation of thetubehead-
camera assembly are automatically terminated for 
safety reasons at any time the dead-man exposure 
switch is released. 
CLAIMS 

65 1. A method of taking a panoramic radiograph of 

the dental arch of a patient, which comprises posi-
tioning on opposite sides of the patient's jaw an 
X-ray source and a camera aligned therewith con-
taining a panoramic X-ray film, exciting said source 

70 and exposing saidfilm to said source whilst moving 
the source and the camera containing the saidfilm in 
an orbit about the head of the patient, returning the 
X-ray source and said camera to the start position at 
the end of said orbit, and elevating said source and 

75 said camera clear of the patient's head to permit 
egress of the patient, wherein the exposure is com-
pleted in a single traverse of the X-ray source and 
camera about the head of the patient in one direc-
tion, and wherein during the return traverse the 

80 X-ray source and camera are simultaneously ele-
vated clear of the patient's head. 

2. A method according to claim 1, wherein at the 
end of said orbit, the source and the camera are 
returned to the start position at a speed greater than 

85 that of said movement about said orbit during 
exposure of saidfilm. 

3. A method according to claim 2, wherein the 
return speed of the source and camera to the start 
position is double that of the speed of movement of 

90 the source and camera around said orbit during the 
exposure cycle. 

4. A panoramic X-ray apparatus fortaking a 
panoramic radiograph of the dental arch and tem-
poromandibular joint areas of a seated patient, said 

95 apparatus comprising a hollow column carrying or 
adapted to carry an X-ray tube head and a camera 
positionable on opposite sides of the patient's jaw, 
said column being orbitally movable about the 
patient by an excursion mechanism, and said tube 

100 head and camera, when mounted on said column, 
being movable between an operating position and 
an elevated position, which permits the patient to 
exit from the apparatus, by an elevation mechanism, 
wherein said excursion mechanism is operable to 

105 drive said tube head and said camera in a first direc-
tion about the patient's head to complete the expos-
ure at a first speed in said first direction and to return 
the tube head and camera to the start position at a 
speed which is greater than said speed in the first 

110 direction, and wherein said elevation mechanism is 
automatically operable to move said tube head and 
camera to said elevated position from said operating 
position simultaneously with the return to the start 
position. 
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