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[57] ABSTRACT 

For taking tomograms of parabolically curved objects 
such as the dentition, jawbones and other bony struc 
tures of the head and dento-facial region, there are 
provided an X-ray tube and a radiographic film holder 
at both ends of a turnable arm. This arm is furnished 
with a plurality of shafts alternately serving as a pivot 
therefore, in such a manner that the X-ray tube sup 
ported at one end of the arm turns round a paraboli 
cally curved ' object at an unvarying distance 
therefrom, while radiating X-rays which traverse the 
object to impinge upon the radiographic ?lm carried 
by the aforesaid holder turning in coordination with 
the turn of the arm. There are also disclosed herein a 
device for holding the head of a patient, a device for 
minute adjustment of ear-rods and the like for use in 
positioning the head, and a device for modification of 
the image density of X-rays traversing the head in 
readily penetrable directions. 

6 Claims, 15 Drawing Figures 
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APPARATUS FOR TAKING TOMOGRAMS OF 
PARABOLICALLY CURVED OBJECTS 

BACKGROUND OF THE INVENTION 

This invention relates generally to tomography, and 
in particular to a novel apparatus capable of taking to 
mograms of objects in the shape of an approximately 
parabolic curve such as a panoramic view, especially, 
the dentition, jawbones and other parts of the face and 
head. The invention also relates to some improvements 
designed to add to the utility of the above apparatus. 
There has long been awaited by roentgenologists and 

related specialists the advent of apparatus capable of 
taking curved surface tomograms of the dentition, 
jawbones, etc., of the face and head. Many attempts 
made conventionally at the provision of such apparatus 
have been frustrated, in nearly all cases, due to the fact 
that those bony structures in the human face and head 
represent a parabolic curve consisting of two or more 
arcs of different curvatures. 
Another difficulty resides in the correct adjustment 

and holding of the head at a position of the greatest 
convenience for tomographic examination. It has also 
been considered no less dif?cult to appropriately mod 
ify the unsubdued image density of X-rays radiated 
through the head in its readily penetrable directions. 
These intense X-rays will cause unevenness in the tone 
of a radiographic film exposed thereto. 
Hence, no satisfactory tomograms of the dentition, 

jawbones and other desired objects in the face and 
head have so far been obtainable. 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present in 
vention to provide a novel apparatus capable of taking 
clear and well-de?ned panoramic tomograms of tbe 
dentition, jawbones and other parabolically curved ob 
jects. 
Another important object of the invention is to pro 

vide a device for holding the head of a patient at a mi 
nutely adjusted and visually con?rmed position of the 
greatest convenience for its tomographic examination. 

Still another important object of the invention is to 
provide a device capable of preventing, as far as feasi 
ble, the unevenness in the density of a radiographic ?lm 
produced by undesired changes in the intensity of X 
rays depending upon the arrangement of bony struc 
tures or air cavities present in the head. 
With these objects in view and the other objects here 

inafter set forth, the invention will now be described in 
detail with connection to the accompanying drawings 
showing several preferred embodiments thereof, in 
which like reference characters indicate like parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is an explanatory view showing, in perspec 

tive, a parabolic curve representing the dentition, 
jawbones, etc., of an individual; 

FIG. 2 is a diagram illustrated by way of explanation 
‘of the operating principles of the apparatus in accor 
dance with the present invention; 
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FIGS. 3, 4 and 5 are similar diagrams in which the > 
arm supporting an X-ray tube and a. radiographic ?lm 
holder at both ends, as shown in FIG. 2, is turned to dif 
ferent positions for taking tomograms of different arcs 
of the parabolic curve; 
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FIG. 6 is a top view of a device for turning an X-ray 

tube and a radiographic ?lm holder of the apparatus of 
the invention along a parabolically curved object, the 
X-ray tube and the radiographic ?lm holder being in 
positions shown in FIG. 2; 

FIG. 7 is a vertical sectional view of the device of 
FIG. 6; 

FIG. 8 is a top view of the device of FIG. 6, with the 
X-ray tube and the radiographic ?lm holder in posi 
tions shown in FIG. 4; 
FIG. 9 also is a top view of the device of FIG. 6, with 

the X-ray tube and the radiographic ?lm holder in posi 
tions intermediate between those shown in FIGS. 3 and 
4; 

FIG. 10 is a front elevational view of a head holding 
device in the apparatus of the invention; 
FIG. 11 is a side elevational view of the head holding 

device of FIG. 10; 
FIG. 12 is a top view of the head holding device of 

FIG. 10; 
FIG. 13 is a perspective view of a device for adjust 

ment of ear-rods for use in holding the head of an indi 
vidual to be tomographically examined by the appara 
tus of the invention; . ' 

FIG. 14 is a sectional view of one of the ear-rods 
shown in FIG. 13; and 
FIG. 15 is a top view showing the arrangement of ?l 

ter means adapted to modify the intensity of X-rays tra 
versing the head in readily penetrable directions. 

DETAILED DESCRIPTION OF THE INVENTION 

It will redound to the full appreciation of the present 
apparatus to clarify the concepts supporting it. So, ?rst 
of all, description is given on how a tomogram of a par 
abolically curved object with two or more arcs of dif 
ferent curvatures can be taken with reference to FIGS. 
1 through 5. 
A parabolic curve 3 shown in perspective in FIG. 1 

represents the dentition, jawbones and other objects in 
the head of an individual, and said parabolic curve 3 is 
indicated by broken lines in FIGS. 2 through 5. Let it 
be assumed that the parabolic curve 3 consists of an arc 
A2-A3 having its center at a point 7 and a radius of r2, 
an arc A3-A4 having its center at a point 6 and a radius 
of r1, and an ‘arc A1-A2 having its center at a point 8 
and a radius r1. 
Now, referring to FIG. 2, an arm 42 is disposed as il 

lustrated which has an X-ray tube 1 at one end and at 
the other end a screen 5 having a slit 4 therethrough in 
order to permit the passage of a beam of the X~rays 
emitted from a slitted opening of the X-ray tube 1. In 
side the screen 5 there is provided a radiographic ?lm 
holder 2 so as to be turnable in the arrow marked direc 
tion al in coordination with the turn of the arm 42 in 
the arrow marked direction a2. Hence, a tomogram of 
the arc Al-A2 can be taken as the arm 42 turns on its 
pivot 8 in the clockwise direction a2 to a position 
shown in FIG. 3 while the radiographic ?lm holder 2 
also turns in the clockwise direction al in coordination 
therewith. Then, with the arm 42 at the position shown 
in FIG. 3, another pivot of the arm 42located at a point 
x which is at a distance (r1 — r2) from the center 8 of 
the arc Al-A2 is adjusted at the center 7 of the arc 
A2-A3, a tomogram of which is obtainable by turning 
the arm 42 on the above adjusted pivot 7 to the position 
given in FIG. 4. At this position, the ?rst mentioned 
pivot of the arm 42 which was located at the center 8 
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in FIG. 3 is now brought to the center 6 of the arc 
A3-A4, so that a tomogram of this are A3-A4 can be 
taken by turning the arm 42 on this same pivot at 6 to 
the position of FIG.5 while also turning the ?lm holder 
2 in the same clockwise direction. 

In this manner, a series of tomograms of the para 
bolic curve 3 consisting of the arcs Al-A2, A2-A3 and 
A3—A4 can be taken by turning the arm 42 pivoted at 
the successive ones of the centers 8, 7 and 6 of those 
arcs. Described in the following, with reference to 
FIGS. 6 through 9, is a device for so turning the arm 42, 
as adapted for materialization of the foregoing funda 
mental concepts of the present invention. 
As seen in the drawings, the arm 42 is turnably sup 

ported on a disk 43 by means of self-aligning ball bear 
ings 43a and is provided with two vertical shafts 8a and 
xa at positions corresponding to the center 8 of the arc 
A1-A2 and the point x of FIG. 2. Further, at the mid 
part of the disk 43, there is provided a hole 44 there 
through, so shaped as to consist of three arcs drawn 
round the aforesaid centers 6, 7 and 8 of the arcs 
A3-A4, A2-A3 and Al-A2. A means 45 (for example, 
a spring) is provided whereby either one of the vertical 
shafts 8a and xa is temporarily secured to the disk 43 
as desired. Roller or ball bearings 46 are provided at 
the lower ends of the vertical shafts 8a and xa so as to 
be in internal comtact with the hole 44. At one end of 
the arm 42 there is provided an X-ray tube 1 having a 
slit Ia through which X-rays are emitted, while at the 
other end there is provided a screen 5 having a corre 
sponding slit 4 through which the X-rays are admitted 
to a film holder 2 supported by the screen 5 so as to be 
turnable in coordination with the turn of the arm 42.v 
The desired turn of the arm 42 is obtained by means of 
a motor M installed upon a motor base 48 slidable in 
accordance with the turn of the arm 42 along a guide 
47 upon the arm 42. The rotation of the motor M is 
conveyed, via bevel gears G2 and G3 and a shaft 49, to 
a pinion G4 which is in mesh with a ring gear G1. The 
shaft 49 is provided with a roller 50 which is rotatable 
in internal contact with the ring gear G1, while a shaft 
51 secured to the motor base 48 is provided with a 
roller 52 which is rotatable in external contact with the 
same ring gear G1, so that these rollers 50 and 52 sand 
wich the ring gear G1 there-between. Accordingly, 
even though the arm 42 will turn on either one of its 
pivots located at the points 6, 7 and 8 that are off the 
center of the ring gear G1, the motor M slides by the 
turn of the arm 42 to such a position that the ring gear 
G1 is kept in constant mesh with the pinion G4. 
To explain the operations of the above described de 

vice of the invention, the vertical shaft 80 of the arm 42 
is secured, while the other shaft xa is free to move, 

‘ when the arm 42 is at its starting position shown in FIG. 
6. The rotation of the motor M set in motion, then, is 
conveyed to the pinion G4, as already mentioned. By 
the rotational force of this pinion G4, which is in mesh 
with the ring gear G1, the arm 42 starts turning clock 
wise, in FIG. 6, to a position shown in FIG. 8, while tak 
ing a tomogram of the arc Al-A2 on a radiographic 
?lm carried by the holder 2. . 
At the position of FIG. 8, the shaft xa of the arm 42 

is located at the center 7 of the arc A2-A3 (because 
the distance between the shaft 8a and the shaft xa is’ 
equal to a difference between rl and r2). Hence, by re 
suming the rotation of the motor M upon securing the 
shaft xa and releasing the shaft 8a, the arm 42 similarly 
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4 
starts turning‘ round the shaft xa due to the rotational 
force obtained by the intermeshing of the pinion G4 
‘and the ring gear GI, past the position of FIG. 9, until 
the shaft 8a of the arm 42 arrives at the center 6 of the 
arc A3-A4. In the meantime, a tomogram of the arc 
A2-A3 is obtained on the radiographic ?lm of the 
holder 2. Now, with the shaft 8a of the arm 42 located‘ 
at the center 6 of the arc A3-A4, this shaft 8a is se 
cured while the other shaft xa is released, and the arm 
42 is similarly turned round the shaft 8a to the position 
shown in FIG. 5, thereby taking a tomogram of the ?nal 
arc A3-A4. 

It will now be clear how a complete tomogram of the 
arcs Al-A2, A2-A3 and A3-A4 is obtained during the 
turn of the arm 42. 
To elaborate further on the above described opera 

tions from a mechanical point of view, the vertical 
shafts 8a and xa serving as a pivot for the turn of the 
arm 42 are secured alternately at the three points 6, 7 
and 8 (which are off the center of the ring gear G1) 
within the hole 44 of the disk 43. Consequently, as may 
be seen from FIG. 8, a distance between the pivot of 
the arm 42 and the intermeshing point of the ring gear 
G1 and the pinion G4 is subject to variation along with 
the turn of the arm 42. Should the motor M be installed 
?xedly on the arm 42, therefore, the pinion G4 would 
be meshed incompletely with the ring gear G1, either 
too deep or disengaged altogether therefrom, thus 
hampering the smooth turn of the arm 42. This is the 
reason why, according to the present invention, the 
motor M is installed on the motor base 48 which is slid 
able along the guide 47 upon the arm 42 and, further, 
the ring gear G1 is provided with the two rollers 48 and 
52 which are caused to rotate in internal and external 
contact, respectively, therewith. The motor M is thus 
enabled to adjust its position according to the radius of 
the turn of the arm 42, while the pinion G4 is always 
kept in proper mesh with the ring gear G1, so that the 
uninterrupted turn of the arm 42 is insured. 
While in the above described example of the device 

for turning the arm 42 along an approximately para 
bolic curve in accordance with the concepts of the in 
vention, the ring gear G1 secured to the disk 43 is kept 
in constant mesh with the pinion G4 by means of the 
motor M that is made slidable along the guide 47 upon 
the arm 42 simultaneously with the turn of this arm 42, 
the same purpose can also be accomplished by securing 
the ring gear G1 to the arm 42 and installing the motor 
M upon the disk 43 so as to be slidable together with 
the turn of the arm 42. . 

The foregoing con?gurations make possible to take 
a series of tomograms of the entire jawbones or the 
dentition of an individual, provided, however, that his 
head is held securely in position. Such a head holding 
device in accordance with the invention will now be de 
scribed with reference to an example illustrated in 
FIGS. 10 through 12. 
As seen in the drawings, a casing 53 contains rails 54, 

and slidably mounted on‘these rails 54 is a movable 
member 55 which is provided with a threaded rod 56 
so as to be capable of being secured at a desired posi 
tion and further with a pair of racks 57 and 58 (still to _ 
be described with reference to FIG. 13) with their 
toothed surfaces opposed to each other. Between these 
racks 57 and 58 there is provided a pinion 59 so as to. 
be in mesh with both of the racks 57 and 58 and to be 
turned manually from outside of the casing 53. Vertical 
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rods 68 and 61 are provided downwardly at the oppo 
site ends of the racks 57 and 58, respectively, and these 
rods 60 and 61 are provided at their lower ends with 
transparent ear-rods 63, 63 having ?anges 62, 62 and 
so shaped as to fit in the outer ori?ce of the ear. A sup 
porting portion 64 (refer to FIG. 11) connected to the 
aforesaid casing 53 has a holding member 65 which is 
caused to be slidable toward and away from a column 
9 and to be stopped at any desired position in the 
course of its forward and backward travels. The hold 
ing member 65 is attached with a chin rest 68 which 
may include a vertical portion 66 and a horizontal por 
tion 67. Further, this same holding member 65 is pro 
vided with an indicator means 69, the graduations 70 
for which are given on the supporting portion 64 (refer 
to FIG. 12). 
A bracket 10 is supported by the aforementioned col 

umn 9 so as to be vertically movable. Adapters 71 and 
72 for the ear-rods 63, 63 are so attached to the vertical 
rods 60 and 61 as to be freely movable throughout the 
length thereof and to be ?xed at any desired position, 
while these rods 60 and 61 are calibrated for indication 
of the heights of those ear-rods 63, 63. An indicator 
means 73 provided to the movable member 55 is for in 
dication of its movements toward and away from the 
mentioned column 9. A worm gear 74, on the same 
shaft as the aforesaid pinion 59, is in mesh with a worm 
75 which is mounted on a manual rotation shaft 76 so 
as to be slidable along its length and also to be rotated 
together with the shaft 76. These transmission means, 
however, may be served as well by bevel gears and the 
like. The manual rotation shaft 76 is provided with a 
handle 77. The aforesaid chin rest 68 is attached to the 
holding member 65 by means of a screw 78 so as to be 
vertically movable, to be ?xed exactly at a desired posi 
tion by means of graduations 79 (refer to FIG. 10) cali 
brated on the holding member 65. A head support 80 
(refer to FIG. 11) cooperates with the ear-rods 63, 63 
and the chin rest 68 in order to set the head of a patient 
at a correct position. This head support 80 is supported 
by means of an adapter 81 so as to be vertically mov 
able, while the position of this adapter 81 is made ad 
justable in directions toward and away from the column 
9 by means of a screw 82. As seen in FIGS. 10 and 12, 
the arm 42 is provided at one end with the X-ray tube 
1 and at the other end with the radiographic film holder 
2 and the screen 5, so as to be turnable altogether. 
The operations and functions of the head holding de 

vice, described in the foregoing with reference to FIGS. 
10, 11 and 12, are explained hereinbelow. 
For keeping the head of a patient at a proper posi 

tion, the pinion 59 is first turned manually by means of 
the handle 77 thereby to adjust the racks 57 and 58 at 
their desired positions. Thus, upon insertion of the ear 
rods 63, 63 into the earholes to a depth determined by 
their flanges 62, 62, the head is now positioned without 
any sideways inclination. The head is then further read 
justed as to its inclinations in front and rearward direc 
tions by means of the chin rest 68 which may consist of 
the vertical portion 66 and the horizontal portion 67. 
These simple operations are enough to position the 
head ready for its tomographic examination, as well as 
to select desired planes in the head for that purpose re 
peatably. 
Since the ear-rods 63, 63 are attached to the vertical 

rods 60 and 61 secured respectively to the different 
ends of the racks 57 and 58 meshed with one and the 
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6 
same pinion 59, the ear-rods are adjustable simulta 
neously in coordinated movements by turning the han 
dle 77 of the pinion 59. When the ear-rods are inserted 
into the earholes of a patient, his head is not only ori 
ented in the proper direction without any sideways in 
clination but is located at the exact position for tomo 
graphic examination. In this case, if ear-rods 63, 63 are 
made of a transparent material, the ear-rods 63, 63 en 
able the examiner to visually con?rm if they are in 
serted properly into the earholes, even though they are 
provided with the ?anges 62, 62. Further, according to 
the present invention, the movable member 55 having 
all these racks 57 and 58 and the pinion 59 is mounted 
on the rails 54 so as to be movable toward and away 
from the column 9, so that the head held by the ear 
rods 63, 63 can be adjusted at a position most suitable 
for taking tomograms of desired planes therein. Ac 
cordingly, a series of tomograms thus taken of a para 
bolically curved object are extremely clear and without 
substantially any duplex portions from one to the other. 
Furthermore, the exact positions of the movable mem 
ber 55 and the chin rest 68 are clearly indicated on 
their respective graduations, so that, even when a pa 
tient is to have his head examined at intervals, the head 
can be set at the same position as before each time he 
sits for foregoing another tomographic examination. It 
is accordingly possible to grasp with much appropriate 
ness the progress of a physical or pathological defect or 
a difference in its conditions before and after treat— 
ment. 

FIG. 13 illustrates another example of a means for 
the adjustment of the vertical rods 60 and 61 and, 
therefore, the ear-rods 63, 63 in accordance with the 
present invention. In this example, as in the foregoing 
one shown in FIG. 10 in particular, the ear-rods 63, 63 
having ?anges 62, 62 are provided at the lower ends of 
the vertical rods 60 and 61. Further, in FIG. 13, the ref 
erence numeral 84 indicates a bracket; 86 a holding 
portion; 85 a shaft rotatably installed through the hold 
ing portion; 87 a turnable disk secured to the shaft 85; 
88 holes formed on the upper surface of the disk 87; 
and 89 a ?xing means provided to the holding portion 
86 in order to ?x the turnable disk 87 by being inserted 
in one of its holes 88. Two parallel racks 57 and 58 and, 
?xedly provided thereto, sliding portions 60a and 61a 
of the vertical rods 60 and 61 are slidably mounted on 
a guide 83 secured to the bottom of the disk 87. Pro 
vided between these two racks 57 and 58 is a pinion 92 
which is in mesh with both of the racks and which is 
provided with a knob 93. 
Thus, by appropriately turning the knob 93 of the 

pinion 92 in either direction, the racks 57 and 58 and, 
therefore, the sliding portions 60a and 61a of the rods 
60 and 61 move correspondingly in the opposite direc 
tions so that the ear-rods 63, 63 may ?t in the outer ori 
?ces of the earholes of a patient for the proper adjut 
ment of his head. 

Further, with reference to FIG. 14, the ear-rods 63 
together with its ?ange 62 is made of transparent mate 
rial as in the foregoing example, and an electric lamp 
90 supplied with power by means of lead wires 91 is in 
stalled therein. By the provision of this electric lamp 
90, the operator can adjust the knob 93 of the pinion 
92 while visually inspecting the depth of insertion of 
the ear-rod 63 in the earhole of a patient. It will be 
needless to say that the provision of such an illuminat 
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ing means only to one of the ear-rods is enough to serve 
the above purpose. 
Now, in taking tomograms of the dentition, jawbones 

and other objects in the head as in the foregoing, con 
sideration should also be given to the fact that such 
cavities present therein as the mouth, the nostrills and 
the throad permit the penetration of too much X-rays 
more than other part when these are radiated in certain 
directions. The resultantly produced unevenness in the 
tone of a radiographic ?lm containing a series of tomo 
grams prevent the physician from obtaining correct di 
agnostic information therefrom. This defect, however, 
can be eliminated by another device of the invention 
newly introduced herein, in which filter means capable 
of limiting the penetration of X-rays is installed on the 
side of an X-ray tube and/or a radiographic ?lm, 
thereby to obtain a tomogram of uniform tone. 
An example of such a device will now be described 

in detail with reference to FIG. 15. A hood 94 made of 
transparent plastics permitting the penetration of X 
rays is supported by parts of the above described head 
holding device so as to enclose the jawbones 95, spinal 
column 96, dentition and other parts of the head as in 
the drawing. This hood 94 is attached with ?lter means 
97 and 98 capable of limiting the penetration of X-rays 
radiated, and made, for instance, of acrylic resin. Lack 
ing these ?lter means 97 and 98, more of the X-rays ra 
diated in the arrow marked directions over widths A 
and B, for example, would reach a radiographic film 
(disposed in front of the hood 94) than those radiated 
in other directions, thus rendering the ?lm portions im 
pinged upon thereby darker than the rest and leaving 
indistinct images of the jawbones 95 and so forth 
thereon. This undesirable darkening of parts of the film 
can be successfully overcome by the device of the in 
vention, with its acrylic-resin-made ?lter means 97 and 
98 attached to the hood 94, either on its inside or out 
side surface and either closer to the radiographic ?lm 
or to the X-ray tube. ' 

The ?lter means 97 attached to the open end of the 
hood 94, at the back of the spinal column 96 in FIG. 
15, may be made outwardly openable by means of 
hinges 99. This helps a patient to move his head into 
and out of the hood 94. 

It is also noteworthy that the above described device 
is capable of greatly reducing the high doses of X-rays 
administered hitherto to a patient throughout a series 

' of radiating operations (from 10 to 14 sheets of radio 
graphic film for an adult) for the intraoral radiograph 
ing examination of his dentition. 
Although several speci?c examples of the various de 

vices proposed by the present invention have been 
shown and described in the foregoing, it will be obvious 
that many modi?cations, substitutions and changes 
thereof are possible. The invention, therefore, is not in 
tended to be restricted by the exact showing of the 
drawings and the description thereof but is considered 
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8 
to include other examples coming within the spirit of 
the invention. 
We claim: _ 

1. In apparatus equipped with a radiant rays source 
and a radiographic ?lm holder thereby to take a tomo 
gram of an object in the shape of an approximately par 
abolic curve consisting of not less than two arcs of dif 
ferent curvatures; a head holding device comprising, in 
combination: 
a column slidably supporting the head holding device 

proper; 
a movable member mounted on a pair of rails within 
a casing so as to be capable of moving toward and 
away from said column, said movable member hav 
ing a means thereby to be secured at any desired 
position in the course of its travels; 

a pair of racks disposed in side-by-side relationship 
across said movable member and having their 
toothed surfaces opposed to each other; 

a pinion provided between said racks so as to be in 
mesh with both of them, said pinion having a means 
thereby to be turned manually from outside of said 
casing; 

a pair of rods provided downwardly at the opposite 
ends of said racks, each of said rods having at the 
lower end a ?anged ear-rods to be inserted into the 
outer ori?ce of the ear; 

a chin rest provided to a holding member so as to be 
vertically movable, said holding member being in 
stalled in a supporting portion of said casing so as 
to be movable toward and away from said column 
and to be ?xed at any desired position in the course 
of its travels; and 

a head support including means for adjustment of its 
position in both vertical and horizontal directions. 

2. A head holding device as claimed in claim 1, in 
which said holding member is provided with an indica 
tor means, the calibrations for which are given on said 
supporting portion, and said holding member is pro 
vided with another set of calibrations for said chin rest 
connected slidably thereto, whereby a setting of said 
chin rest in both horizontal and vertical directions can 
be read numerically. 

3. A head holding device as claimed in claim 1, in 
which said ?anged ear-rods are transparent. 

4. A head holding device as claimed in claim 3, in 
which illuminating means are provided in the hollowed 
interiors of said transparent ?anged ear-rods. 

5. A head holding device as ciaimed in claim 1, in 
which said movable member is provided with an indica 
tor means capable of indicating its position in direc 
tions toward and away from said column. 

6. A head holding device as claimed in claim 1, in 
which said vertical rods are calibrated for indication of 
the heights of said ear-rods provided slidably thereto. 

* ' * * lli ‘k 


