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[57] ABSTRACT

A dental x-ray machine for taking a panoramic X-ray
of a patient’s dental arch having located beneath the
seat of the patient chair, the apparatus for rotating the
x-ray source and film holder around the head of the
patient. Also located below the chair seat is a cam
controlled X-Y drive for driving the rotating X-ray
source and film holder through a predetermined
closed path of travel which, together with the rotation
of the x-ray source produces a net movement that ap-
proximates the curve of the dental arch. The size of
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1
DENTAL X-RAY MACHINE

BACKGROUND OF THE INVENTION

The present invention relates generally to a dental
x-ray machine for taking a panoramic or full mouth
x-ray of the patient’s teeth. More specifically, the pres-
ent invention relates to a dental x-ray for taking full
mouth x-rays by rotating the x-ray source and x-ray film
about the head of the patient through a path of travel
which closely approximates the shape of the dental
arch.

Various techniques and apparatus for taking a full
mouth x-ray are well known in the art. When taking a
full mouth x-ray, it is important that the x-ray source
and film be moved about the head of the patient
through a path of travel which closely paraliels the den-
tal arch with the depth of focus between the x-ray
source and film following along a path on the dental
arch. In this way, only the particular tooth being radio-
graphed remains in focus. The difficulty is that the den-
tal arch is not easily approximated so that systems of
the prior art only generally followed the dental arch by
rotation around a double or triple center of rotation or
utilized and ellipsograph-type drive to move the x-ray
source and film around the outline of an ellipse. Other
systems required that the patient be moved laterally in
order to change the center of rotation or stepped the
drive through several centers of rotation in an attempt
to approximate the shape of the dental arch.

The size of the dental arch varies from patient to pa-
tient and with the exception of the ellipsograph type
drive, the apparatus of the prior art could only adjust
the pattern size in very coarse steps requiring consider-
able effort on the part of the operator.

Prior art panoramic x-ray machines also located the
drive mechanism as well as the high voltage power sup-
ply for the x-ray source above the head of the patient.
This required relatively massive support columns and
in some cases the structure had to be wall mounted to
prevent toppling of the top heavy apparatus. Wall
mounting is also necessary in order to dampen any vi-
bration produced by the drive as such vibrations will
reduce the quality of the x-ray picture. Vibrations are
caused, in particular, by drives of the prior art in which
the mechanism is stepped from one center of rotation
to another.

The x-ray of the present invention overcomes the
drawbacks of the prior art by locating an X-Y drive
mechanism and the high voltage power supply in the
base of the apparatus beneath the seat of the patient
chair thus avoiding any massive overhead structure and
the need for wall mounting. The X-Y drive mechanism
is controlled by a cam which produces a smooth motion
and this motion, when coupled with rotation of the
x-ray source and film holder about the head of the pa-
tient, produces a net movement which allows the focal
plane between the x-ray source and film to follow along
the shape of the dental arch. The cam drive also allows
the size of the pattern to be quickly and easily changed
in an infinite number of steps over the entire adjust-
ment range.

Another feature of the present invention is an auto-
matic apex adjustment which displaces the x-ray axis of
rotation towards or away from a fixed reference point
whenever the pattern size is respectively decreased or
increased. This allows positioning both the addult and
child patient at the same fixed reference point corre-
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sponding to the front of the patient’s mouth so that the
x-ray source and film holder will be properly oriented
to the patient regardless of his or her size.

SUMMARY OF THE INVENTION

The present invention may be characterized in one
aspect thereof by the provisions of a fixed base support-
ing a patient chair; a platform carried on the base be-
neath the seat of the patient chair and supported for
movement through a closed path of travel in an x-y
plane; a column upstanding from the platform and ro-
tatable about a vertical axis, the upper portion of the
column supporting the x-ray source and a film holder
for movement about the head of the patient; and means
on the platform cooperating with the fixed base for
both rotating the column and moving the platform
along a closed curved path of travel in an x~y plane, the
rotation of the column and the movement of the plat-
form together producing a net movement of the x-ray
source and a film holder along the path of travel which
closely parallels the dental arch of the patient seated in
a chair.

OBJECTS OF THE INVENTION

One object of the present invention is to provide a
dental x-ray apparatus for taking a full mouth x-ray, in-
cluding the mandibular joints, in which the motion of
the x-ray source and film holder about the head of the
patient closely follows along a path paralleling the
shape of the patient’s dental arch.

Another object of the present invention is to provide
a dental x-ray apparatus wherein the size of the pattern
followed by the x-ray source and film holder about the
head of the patient is quickly and easily adjusted.

A further object is to provide a panoramic dental
X-ray apparatus wherein the means for controlling the
rotation of the x-ray source and film holder about the
head of the patient as well as the means for moving the
axis of rotation is located in the base of the apparatus
beneath of the seal of the patient chair.

Still another object is to provide a panoramic dental
x-ray system wherein the high voltage power supply for
the x-ray source is located in the base of the apparatus,
the power supply being cable connected to the x-ray
source located at a distance from the power supply.

Yet another object is to provide a panoramic dental
x-ray machine which is a self contained unit requiring
no installation or wall supports.

A still further object of the present invention is to
provide an x-y drive for a dental x-ray having an auto-
matic apex adjustment which shifts the x-ray axis of ro-
tation as the size of the pattern traversed by the x-ray
source and film is changed.

These and other objects, advantages and characteriz-
ing feature of the present invention will become more
apparent upon consideration of the following detailed
description thereof when taken in connection with the
accompanying drawings depicting the same.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation view showing the dental
x-ray apparatus of the present invention;

FIG. 2 is a front elevation view of the apparatus base,
partly away and in section, showing the X-Y drive on
an enlarged scale;

FIG. 3 is a plan view of the X-Y drive with portions
removed for clarity;
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FIG. 4 is an elevation view on an enlarged scale of a
rortion of the Y-reaction arm of the drive,

FIG. § is a view similar to FIG. 3 with still further por-
ions removed for clarity to show the X-reaction arm
nd apex adjustment mechanism,;

FIG. 6 is an elevation on an enlarged scale of an apex
ompensating mechanism associated with the X-
eaction arm; and

FIG. 7 is a plot showing the X~Y drive path of travel
nd the net movement generated by the apparatus
rhen taking an x-ray of a large and a small detal arch.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, FIG. 1 shows the x-ray ap-
aratus of the present invention generally indicated at
0. The apparatus includes a supporting base 12, a pa-
ent chair 14 carried by the base, and a column 16 up-
tanding from the base and supported for rotation
bout a vertical axis passing generally through the seat
f the patient chair. Column 16 is generally L-shaped
herein the horizontally deposed leg 17 passes beneath
1e seat of the chair. At the top of column 16 is an x-ray
durce 18 and an x-ray film cassette 20. The cassette is
apported on a curved outwardly extending horizontal
rm 22, so that the patient to be x-rayed can be posi-
oned between the x-ray source and the film cassette.
he upright structure indicated at 24 at the front of the
ental chair and the chin and forehead rests 26, 28 re-
sectively are used for properly positioning the patient.
. should be appreciated, that the chin and forehead
asts define a fixed reference point for properly posi-
oning the head of the patient for the x-ray procedure.
1 order to bring patients of different sizes to this refer-
nce point, chair 14 can be raised or lowered and the
ackrest 30 moved on ways 32 front-to-back of the
hair.

A transformer 13 and other electrical components
r activating the x-ray source are located within base
2 at any convenient location, preferably at a rear por-
on thereof. A flexible electrical cable 15 extends
'om the transformer and passes up through coiumn 16
ncluding leg 17) for connecting the power supply to
1€ X-ray source.

Disposed within base 12 is the means for rotating the
>lumn about its vertical axis and for moving the axis
f rotation through a closed path of travel in the X-Y
lane. As shown in FIG. 2, base 12 is generally U-
1aped in cross-section having a horizontal base leg 34
1d upstanding sides 36 a and b. The base or horizontal
g 34 is adapted to rest on a floor surface and is pro-
ded with a pair of spaced parallel ways 38 which are
iented along the X axis of the base, that is, front-to-
ick. Slidably carried on these ways is a carriage 40.
Carriage 40 is also U-shaped in cross-section having
base 42 and upstanding front and rear wall members
i, only the rear one of which is shown in FIG. 2. The
urriage in turn, carries adjacent the upper end of each
all 44 a pair of parallel ways 46. Ways 46 are oriented
»rmal to ways 38 and are aligned genecrally along the
-axis of base 12 or side-to-side. Slidably carried on
ays 46 is a platform 48. Due to the orientation of ways
} and 46, it should be apparent that platform 48 can
: moved along both the X and Y axis of base 12.
Suspended from platform 48 are a plurality of col-
nns 50 which in turn support a plate 52 in spaced re-
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lationship from platform 48. Disposed between the
platform and the plate and carried in part by the plate
are the various mechanisms for driving the platform
through a closed path of travel in the X-Y plane.

As shown in FIG. 2, an upright shaft 54 is supported
by and is journaled to platform 48 and plate 52 by
means of bearings 51, 53 respectively. With this ar-
rangement, the shaft is free to rotate about its vertical
axis while the axis is being transported through a closed
path of travel in the X-Y plane. It should be appreci-
ated that the horizontal leg 17 of column 16 is fixed at
one end to the portion 56 of the shaft located above
platform 48. The portion 58 of the shaft located be-
tween platform 48 and plate 52 is fixed to a cam mem-
ber 60.

The cam is generally disc-shaped having endless
grooves 62 and 64 cut into the top and bottom surfaces
respectively of the disc. These grooves comprise the
cam surfaces for programming the motions of the plat-
form as further set out herein below.

A drive motor 66 fixed to plate 52 rotates the cam
and therefore, shaft 54 by means of a drive belt 68
which engages around the periphery of the cam.
~ In order to translate the movement of cam surfaces
62, 64 into motion of platform 48 through a closed path
of travel in the X-Y plane, a cam follower is associated
with each of the cam grooves. In this respect, cam
groove 62 and its associated cam follower cooperate to
move platform 48 through the Y component of travel
(side-to-side) whereas cam groove 64 and its associ-
ated cam follower cooperate to move platform 48
through the X component of travel (front-to-back).
The net result is movement of platform 48 through a
closed path of travel in the X-Y plane.

CONTROL OF Y COMPONENT

Referring to FIGS. 2, 3 and 4 the cam follower asso-
ciated with groove 62 includes a horizontal pick-off
arm 70, which is journaled at one end 72 to platform
48 by means of a vertical shaft 74 extending between
the platform and plate 52 (FIG. 2). Fixed to pick-off
arm 70 at a given point along the arm is a cam follower
76, best seen in FIG. 4, which rides in cam groove 62.
The distance between cam follower 76 and shaft 74 is
a fixed dimension and as the cam rotates under the
fixed cam follower, the pick-off arm rocks about its
journaled end 72 depending upon the radial distance of
the cam groove from shaft 54.

As shown in FIGS. 3 and 4, pick-off arm 70 is pro-
vided with a lead screw 78 which drives a nut 80 along
the arm to increase or decrease respectively the linear
distance of the nut from shaft 74. Upstanding from nut
80 is a pin 82 which is in turn, journaled to one end of
a rigid reaction arm 84. The other end of reaction arm
84 is slidably mounted on a way 86 carried at the top
of upstanding base side 36a, way 86 being alligned gen-
erally parallel to ways 38 (FIGS. 2 and 3).

With this arrangement, reaction arm 84 is free to
move along the X-axis of the base, but is fixed against
movement in the Y direction. Thus, as cam disc 60 is
rotated and the radial distance of cam groove 62
changes with respect to shaft 54, the reaction arm will
force platform 48 to move to the left or the right as
viewed in FIGS. 2 and 3. For example, as the radial dis-
tance of cam groove 62 from shaft 54 increases, the en-

tire mechanism supported by platform 48 will shift to

the left as viewed in FIG. 3 and conversely, will shift to
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the right as viewed in FIG. 3 when the radial distance .

decreases. Moreover, as described more fully hereinbe-
low the effect of the throw of the cam groove 62 can
be increased or decreased proportionally by moving
nut 80 respectively away from or towards, shaft 74 in
order to change the overall size of platform movement
in the Y direction.

CONTROL OF X COMPONENT

A somewhat similar arrangement is provided for
translating the rotational movement of cam groove 64
into movement of platform 48 along the X axis of base
12. In this respect, FIG. 5 is a plan view of the X-Y
mechanism' similar to FIG. 3 only with some parts re-
moved for clarity, such as pick-off arm 70, reaction
arm 84 and portions of cam disc 60.

FIG. 5 shows a second, generally L-shaped pick-off
arm 88 having legs 90 and 92. At one end of the pick-
off arm (leg 90) is a cam follower 94 which extends up
into cam groove 64 cut into the bottom surface of cam
disc 60, Pick-off arm 88 is also journaled intermediate
its ends to vertical shaft 74 so that the distance from the
shaft to cam follower 94 is a fixed distance. The other
leg 92 of the L-shaped pick-off arm carries a lead screw
96 which in turn drives a nut 98 (FIG. 3). The adjust-
ment of this nut along leg 92 accomplishes a result simi-
lar to the adjustment of nut 80 along pick-off arm 70.
In other words, such movement will either scale up or
down the effect of a throw of cam groove 64 depending

upon whether the nut is moved respectively away from

or towards shaft 74.

Extending horizontally from upstanding side 365 of
the base is a fixed member 100 only a portion of which
is shown in FIG. 5. Since this member is fixed to side
36b, it represents a ground station. A way 102 is carried
on member 100, the way being oriented generally par-
allel to ways 46 and normal to ways 38 (FIGS. 2 and 3).
Slidably carried on way 102 is an apex adjustment
means generally indicated at 104. While this means will
be described more fully herein below, it is sufficient for
the present merely to say that the apex adjustment
means 104 is also pinned to nut 98 so that it is similar
in one aspect to reaction arm 84. That is, means 104 is
free to slide with the X-Y drive mechanism in either
direction along the Y axis of base 12, but it is fixed by
member 100 against movement in the X direction.
Thus, any variation in the radial distance of cam groove
64 from shaft 54 is translated into movement of plat-
form 48 in the X direction. For example, as the radial
distance decreases, the L-shaped pick-off arm 88 will
rock clockwise about shaft 74 causing the platform 48
to shift toward the top of the Figure as view in FIGS.
3 and § which is towards the back of the apparatus.
Conversely, any increase in the radial distance of the
cam groove 64 from shaft 54 will cause the L-shaped
arm to rock counter-clockwise about shaft 74 causing
the platform to shift direction towards the bottom of
the Figure as view FIGS. 3 and 5 which is toward the
front of the apparatus.

Thus, the mechanism described herein above cooper-
ates in response to rotation of cam disc 60 to move
platform 48 and therefore, the axis of rotation of col-
umn 16 in a closed path of travel in the X-Y plane. As
column 16 is connected to shaft 54, rotation of cam 60
will likewise, rotate the column. For example, the path
of travel generated by the X-Y drive is shown in FIG.
7 at 130. Only one half the curve is shown and it should
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be understood that the missing portion is a mirror
image of that shown. It should be appreciated that ref-
erence 130 represents the path of travel of shaft 54 and
therefore, the axis of rotation of column 16. The curve
132 in heavy solid line represents a locus of points
within the depth of focus and includes both the man-
dibular joints and the dental arch. Points 1-8 represent
various positions of the x-ray film during the x-ray pro-
cedure and are along a path generally parallel to the
dental arch. The position of the x-ray source, while not
shown is understood to be on the far side of the axis of
rotation from points 1-8. From FIG. 7, it should be ap-
parent that the rotational movement of the column,
when associated with the movement in the X-Y plane
of platform 48 from which the column upstands, pro-
duces a net movement of the x-ray source 18 and film
cassette 20 along a path of travel which parallels the
dental arch. As shown by heavy solid line 132 in FIG.
7, the x-ray is taken starting at the left mantibular joint
L,. It then moves inward to x-ray the last molar L, on
the left side and then along the dental arch to the last
molar R, on the right side of the mouth and then out-
ward to x-ray the right mandibular joint R,.

CHANGE OF X-Y PATTERN SIZE

As previously stated, the size of the pattern traveled
by the platform can be changed by moving the points
of the pick-offs defined by nuts 80 and 98. This is ac-
complished by the simultaneous rotation of lead screws
78 and 96 to move the nuts toward or away from shaft
74. For this purpose, a second drive motor 106 is
mounted on plate 52 (FIGS. 3 and 5). When actuated,
this motor drives both lead screws through a system of
bevel gears 108, Actuation of the motor can be accom-
plished by any suitable means (not shown) such as a
hand controller. It should be appreciated that such an
arrangement allows an infinite adjustment of the pat-
tern size within the full limits of the adjustment range.

As the pattern size is adjusted, it is important that a
common reference point be maintained for all pattern
sizes. Preferably, this common point is located at the
front of the dental arch, as defined, for example, by the
chin and head rests 26, 28 respectfully, at the front of
the dental chair which are used for properly positioning
the patient. For example, FIG. 7 shows at 130 a path
of travel as may be generated by the mechanism for
making a full mouth dental x-ray of the dental arch of
an adult. Reference 130a line shows a smaller, symmet-
rical, pattern of the path generated for making an x-ray
of a younger person whose dental arch is included in
the light solid line curve shown at 132A. The point indi-
cated at A is common to both patterns and is located
at the front or apex of the dental arch. Thus, when the
size of the pattern is changed, it is necessary to provide
an adjustment which maintains the position of point A.
This is accomplished by an apex adjuster which shifts
the X-Y path of travel towards point A when a child is
in the chair and away from point A when a adult is in
the chair.

APEX ADJUSTMENT

The apex adjuster generally indicated at 104 can be
seen in plan view in FIGS. 3 and 5, and in elevation
view in FIGS. 2 and 6. As described hereinabove, there
is a way 102 mounted on member 100, which in turn
is attached to the ground of the apparatus. Also as pre-
vious stated, way 102 is oriented parallel to ways 46
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d normal to way 38 (FIG. 3). Slidably mounted on
iy 102 is a block 110. The ends 112 of the block
IG. 6) are mitered and slidably fit into a pair of hori-
ntal side supports 114, Supports 114 extend in canti-
rer fashion from a mounting bracket 116 which
pnds from platform 48 (FIGS. 2 and 3). With the ar-
ngement described thus far, it should be appreciated
at block 110 is free to slide with platform 48 in the
direction of the chair, but that the block, being on
iy 102, is fixed from sliding in the X direction. How-
er, due to the sliding relationship between block 110
d side supports 114, the supports and platform 48
n slide with respect to the block in the X direction.
To accomplish the apex adjustment, which requires
svement in the X direction or front-to-back, FIGS. 5
d 6 show that block 110 contains a diagonal cam
oove 118 which slidably retains a follower 120. The
llower depends from nut 98 and is therefore tied, via
1 92 and shaft 74, to platform 48 with the screw per-
tting an adjustment of the nut with respect to the
itform. Cam groove 118 is oriented generally on the
agonal of block 110 to accomplish the apex adjust-
:nt as set out hereinbelow.
As previously stated, rotating screw 96 to move nut
- with respect to platform 48 to the left or the right
viewed in the Figures, will respectively increase or
crease the size of the X component at the pattern.
ovement of the nut will in turn drive follower 120
ainst one side or the other of inclined slot 118. The
essure of follower 120 against the side of slot 118
nnot be relieved by a corresponding movement of
atform 48 in the Y direction as movement in the Y
rection is prevented by reaction arm 84. Conse-
ently, such pressure is relieved by follower 120 rid-
2 up or down the inclined slot as viewed in FIGS. 3
d 5. As follower 120 is tied to platform 48, move-
:nt of the follower in the X direction produces a like
>vement of platform 48, wherein the platform,
acket 116 and side supports 114 slide over block 110
the X direction.
By way of example, if nut 98 is moved to the left, as
:wed in the Figures, to increase the size of the pat-
-n, follower 120 will be forced up the inclined slot
8 (FIGS. 3 and 5) moving platform 48 towards the
ck of the apparatus and away from the reference de-
ed by chin and head rests 26, 28 respectfully. If the
t moves in the opposite direction to decrease the pat-
‘n size, follower 120 will be forced down the inclined
it moving platform 48 towards the reference point
fined by the chin and headrests. Such movement
vards and away from the chin and headrests main-
ns the key position of the apex of the pattern at point
(FIG. 7) as the pattern size is changed.
Thus, it should be appreciated that the present inven-
n accomplishes its present objects in providing a
ntal x-ray apparatus for taking full mouth x-rays
lich is a self-contained unit requiring no installation
wall support. The apparatus has the capability of
iking an infinite adjustment of the size of the pattern
lowed by the x-ray source and the film holder about
: head of the patient. Such change in the pattern size
accomplished quickly and easily while maintaining a
mmon reference point with respect to all of the pat-
n sizes. The majority of the weight of the apparatus,
de up by the transformer and other electrical com-
nents and the X-Y drive mechanism, is located in
: base of the apparatus, so the apparatus can be made
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free standing and there is no need to wall supports for
mounting the apparatus.

Since the present invention concerns primarily the
general arrangement of the x-ray apparatus together
with X-Y drive and apex adjustment as described
herein, no mention is made of other features well-
known in the art which are essential to the operation of
a pantographic dental x-ray machine of the type de-
scribed. For example, it is well-known that as column
16 is rotated about a patient, means must be provided
to accomplish an independent rotation of x-ray film
cassette 20 in order to achieve proper exposure of the
x-ray film. The rotation must be in a particular time se-
quence with the movement of arm 16, but as such a
mechanism forms no part of the present invention,
none has been described herein and the apparatus to
accomplish this has been omitted from the drawing for
purposes of simplification.

Having thus, described the invention in detail, what
is claimed as new, is:

1. Dental X-ray apparatus of the type for taking a full
mouth X-ray comprising:

a. a base adapted to rest on a floor surface;

b. a patient chair on said base and means for holding

the head of the patient at a defined reference point;

c. platform supported for movement relative to said
base in a X-Y plane beneath the seat of said patient
chair:

d. a generally L-shaped column having a horizontal
leg extending beneath said seat with one end of said
leg being mounted to said platform for rotation
about a vertical axis passing generally through the
seat of said patient chair, the upstanding portion of
said column extending to a point above said patient
chair;

e. a horizontal arm extending outward from said col-
umn over said patient chair;

f. an X-ray source in said column and an X-ray film
holder on the outward end of said horizontal arm
in line with said X-ray source;

g. a power supply in said base connected to said
X-ray source by flexible cable means extending
through said columi;

h. first drive means carried by said platform for rotat-
ing said column and therefore said X-ray source
and film holder about said vertical axis, whereby
said X-ray source and film holder orbit the head of
4 patient positioned at said reference point; and

i. second X-Y drive means carried by said platform
and cooperating with said base for moving said
platform uninterruptedly along a closed curved
path of travel in an X-Y plane, which movement
when associated with the rotation of said column
produces a net orbital movement of said X-ray
source and film holder along a path of travel which
parallels the dental arch.

2. X-ray apparatus as in claim 1 comprising a car-
riage mounted for movement along a first axis of said
base, said platform being mounted on said carriage for
movement along a second axis of said base.

3. X-ray apparatus as in claim 1 wherein said second
X-Y drive means comprises:

a. a rotatable cam member journaled to said plat-

form;

b. first force transmitting means engaging said cam
freely movable along a first axis of said base and
fixed with respect to a second axis of said base for
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moving said platform along said second axis of said .

base responsive to the rotation of said cam; and

c. second force transmitting means engaging said
cam freely movable along said second axis and
fixed with respect to said first axis of said base for
moving said platform along said first axis of said
base responsive to the rotation of said cam.

4. X-ray apparatus as in claim 3 wherein said cam is
disc-shaped having a cam surface in each face thereof,
each of said force transmitting means including a cam
follower engaging one of said cam surfaces.

5. X-ray apparatus as in claim 4 wherein said cam
surfaces are formed by an endless groove in each face
of said cam, each groove defining a motion component
along a axis of said base.

6. X-ray apparatus as in claim 3 including a vertical
shaft journaled to and extending through said platform,
the portion of said shaft above said platform being con-
nected to and forming the vertical axis of rotation of
said column and the portion of said shaft below said
platform mounting and forming the axis of rotation of
said cam.

7. X-ray apparatus as in claim 3 wherein said first and
second force transmitting means are simultaneously ad-
justable for changing the size but not the shape of said
closed curved path of travel through which said plat-
form is moved.

8. Apparatus as set forth in claim 7 including apex
adjustment means for shifting the axis of rotation of

said shaft towards or away from said defined reference -

point as the shape of said closed path of travel is re-
spectively decreased and increased.

9. X-ray apparatus as in claim 3 wherein said first

force transmitting means comprises:

a. a shaft depending from said platform;

b. a first pick-off arm having one end journaled to
said shaft;

c. a cam follower on said pick-off arm engaged with
said cam;

d. a rigid reaction arm connected to said pick-off
arm, said reaction arm being freely movable along
an X axis of said base and fixed against movement
along a Y axis of said base.

10. X-ray apparatus as in claim 9 wherein said second

force transmitting means comprises:

a. a L-shaped pick-off arm journaled intermediate its
ends to said shaft;

b. a second cam follower on one leg of said L-shaped
pick-off arm engaged with said cam; and

c. a second reaction arm connected to the second leg
of said L-shaped pick-off arm, said second reaction
arm being freely movable along a Y axis of said
base and fixed against movement along an X axis
of said base.

11. X-ray apparatus as in claim 10 including:

a. a lead screw on said first pick-off arm and on the

-second leg of said L-shaped pick-off arm;

b. a nut driven by each screw along said arms towards
and away from said shaft;

c. said reaction arms being connected to the nut on
their respective pick-off arms; and

d. means for simultaneously rotating said screws to
drive said nuts in concert toward or away from said
shaft to vary the nut-cam follower distance and
change the effect of the throw of said cam.

12. X-ray apparatus as in claim 11 including:
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a. a way oriented parallel to the second leg of said L-
shaped pick-off arm;

b. a block slidably mounted on said way;

c. a mounting bracket depending from said platform;

d. a pair of side supports extending from said bracket
and slidably engaging said block, said side supports
permitting movement of said platfrom over said
block in a direction normal to said way and said
way permitting movement of said block and plat-
form in a direction parallel to said way; and

e. means connecting said block and the nut on the
second leg of said L-shaped pick-off arm for mov-
ing said platform over said block as said nut is
moved to change the throw of said cam.

13. X-ray apparatus as in claim 12 wherein said block
has a generally diagonal cam groove therein and said
means connecting said block and nut includes a fol-
lower connected to said nut and riding in said cam
groove.

14. Dental X-ray apparatus of the type for taking a
full mouth X-ray by orbiting an X-ray source and X-ray
film holder about the head of a patient along an orbital
path which follows the shape of the patient’s dental
arch, and apparatus comprising: .

a. a fixed base supporting a patient chair;

b. a platform movable with respect to said base and
chair through a closed path of travel in an X-Y
plane beneath said chair;

c. a column upstanding from said platform support-
ing said X-ray source and X-ray film holder, said
column being rotatable about a vertical axis of ro-
tation while being transported through said closed
path of travel by said platform such that said X-ray
source and X-ray film holder are orbited about the
head of a patient through an orbital path which
parallels the shape of the dental arch; and

d. X-Y drive means carried by said platform and co-
operating with said base for moving said platform
with respect to said base through said closed path
of travel, said X-Y drive means including a rotat-
able cam carried by said platform and a pair of re-
action arms extending between said cam and base,
each of said reaction arms being freely movable
with respect to said base along one axis thereof and
fixed with respect to said base along another axis
thereof, the throw of said cam during the rotation
thereof forcing said reaction arms to move said
cam and therefore said platform with respect to
said base through said closed path of travel.

15. X-ray apparatus as set forth in claim 14 wherein
said cam is disc-shaped having an endless cam groove
in both the top and bottom surfaces thereof defining
respectively the X and Y components of motion of said
platform, and each of said reaction arms being associ-
ated with a cam follower engaged in one of said cam
grooves. ,

16. X-ray apparatus as in claim 15 including a verti-
cal shaft depending from said platform, said X-Y drive
means including:

a. a pick-off arm having one end journaled to said
shaft, one of said cam followers being fixed to said
arm;

b. a lead screw and nut on said pick-off arm, said
screw being rotated for driving said nut along said
pick-off arm towards and away from said shaft; and

c. one of said reaction arms being journaled at one
end of said nut, the movement of said nut towards
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and away from said shaft acting to decrease and in-
crease respectively the throw of said cam.

17. X-ray apparatus as in claim 15 including a verti-
al shaft depending from said platform, said X-Y drive
ieans including:

4. an L-shaped pick-off arm journaled intermediate
its ends to said shaft, one of said cam followers
being fixed on one leg of said L-shaped pick-off
arm;

b. a led screw and nut on said second leg of said L-
shaped pick-off arm, the rotation of said led screw
driving said nut along said leg towards and away
from said shaft;

c. a pin on said nut; and

d. means including one of said reaction arms jour-
naled to said pin, the movement of said nut towards
and away from said shaft acting to decrease and in-
crease respectively the throw of said cam.

18. Dental X-ray apparatus of the type for taking a

Il mouth X-ray comprising:

a. a base adapted to rest on a floor surface;

b. a patient support means on said base including
means for holding the head of a patient at a refer-
ence point;

c. a platform supported on said base for movement
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relative to said base through a closed path of travel
in an X~Y plane beneath said patient support
means;

d. an X-ray source and film holder, said source and
film holder being spaced and in line and rotatable
about a vertical axis upstanding from said platform
S0 as to orbit the head of a patient held at said ref-
erence point;

e. means for moving said platform through said
closed path of travel while rotating said X-ray
source and film holder about said vertical axis, the
rotational movement of said X-ray source and film
holder together with the movement of said vertical
axis producing a net movement of said X-ray
source and film holder along a path of travel which
parallels the dental arch of a patient’s head held at
said reference, point; ,

f. means for symmetrically changing the size of said
closed path of travel; and

g. means for translating said platform towards and
away from said reference point as the size of said
path of travel is respectively decrease and in-

creased.
* % * * *



