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ABSTRACT: The invention is directed to an apparatus for 
recording oral proprioception (i.e. for recording the reflex 
ability and sensitivity of the mouth opening and closing 
muscles.) The apparatus comprises a frame which is pivotable 
from a frontal to a lateral position relative to a patient under 
test and a drive arrangement for feeding a strip of recording 
paper, which is disposed in a vertical plane, in a horizontal 
direction across and in contact with a guide frame which is 
fixed to the pivotable frame. A recording stylus is pivotably 
mounted to the pivotable frame, such stylus being adapted for 
connection with the patient's mandible and for marking the 
recording paper such that movement of the patient's mandible 
is represented graphically on the recording paper. 
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1. 

MEANS FORRECORDNGORAL PROPROCEPTION 

Research into the mandibular (lower jaw) position and into 
the performance of muscles responsible for the mandibular 
movements has been prompted due to the occurrence of 
physiological disturbances which have been traced to a lack of 
harmony between the mandibular opening and closing 
muscles and to jaw misalignment and other mount deformi 
ties. It is suspected that such disharmony or deformities may 
be at least in part responsible for such complaints as locking of 
the jaws, limiting of the extent to which the mouth may be 
comfortably opened, and migraine headaches due to the nerve 
center controlling the mandibular muscles not being in 
equilibrium when the jaws are in the maximum position. The 
nerve controlling the mandibular muscles is centered high in 
the brain and continual impulses emitted therefrom due to 
disharmony of the mandibular muscles cause the surrounding 
nerves to react and produce the migraine type headache. Pure 
nervous agitation and disturbed muscular coordination may 
also occur, without migraine. 
The inventor has observed that when a patient is asked to 

open and shut his jaws briskly (with his eyes shut) a reflex ap 
pears which lies on a graphical path traced by the mandible 
(lower jaw) between the teeth clenched position and a non 
contact or nociceptive position. If the path traced is median or 
straight then the tooth position is good and the jaw muscles 
are working in harmony. If the path traced is not median or 
straight, the degree and direction of displacement of the graph 
line from an optimum position will indicate a defect which 
may be diagnosed and, by known methods, be corrected. 
Thus, it is an object of the present invention to provide an 

apparatus of a comparatively simple nature for accurately 
recording oral proprioception by recording the reflex action 
of the mandible. 

Heretofore, endeavors to record oral proprioception have 
involved the use of electromyographic devices. But such 
devices are of a complicated nature, they are inherently ex 
pensive and they are thus not generally employed in day-to 
day dental surgery. 
The present invention, however, provides an apparatus for 

recording oral proprioception comprising a mounting arm, a 
guide frame mounted to said mounting arm in a substantially 
vertical plane, means for continuously or intermittently feed 
ing a strip of flexible sheet recording material, which is 
disposed in a substantially vertical plane, in a horizontal 
direction across and in contact with said guide frame, drive 
means adapted to selectively effect said feeding of sheet 
material in either direction, a recording stylus pivotably 
mounted to said mounting arm and adapted to mark a portion 
of said sheet material which is in contact with said guide 
frame, adjustable means carried by a support frame and 
adapted to position the skull of a patient relative to said 
mounting arm, means adapted to connect the mandible of said 
patient to said stylus whereby movement of the mandible is 
represented graphically on said sheet material. 
The flexible sheet material may comprise a strip of paper or 

other material upon which a graph may be traced and the said 
means for transferring the sheet material preferably comprises 
a pair of spaced vertically disposed spools, one spool being 
located at each side of the paper guide frame. 
One of said spools (i.e., a takeup spool) is connectable to a 

drive therefor at any given time. However the drive is 
preferably connectable to either one of said spools, as 
required, to permit selection (or reversal) of the transfer 
direction of the sheet material. 
The apparatus above defined enables achievement of 

material feed rates at least as high as 0.220 meters. sec.' or, 
in other words, a paper shift of 1 mm. per 4.5 m.secs. This 
makes the performance and capabilities of the apparatus con 
patible with those of the more elaborate and expensive elec 
tromyographic devices. 
The high material feed rate is desirable in order to achieve 

recordal of a positive and measurable indication of such 
phenomena as dental nociceptive reflex (D.N.R.) relative to a 
time base. 
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2 
The invention will be more fully understood from the fol 

lowing description of a preferred embodiment thereof taken in 
conjunction with the accompanying drawings, wherein, 

FIG. 1 is a perspective view of a recording apparatus which 
is shown pivoted to a lateral position in readiness to take a test 
on the seated patient, 

FIG. 2 is an exploded partial view of a recording station sec 
tion of the apparatus illustrated by FIG. 1, 

FIG. 3 is a detailed, sectional, elevation view of the record 
ing stylus shown in FIG. 1, 

FIG. 4 is a detail view taken along section 4-4 of FIG. 1, 
moulded cover portions of the apparatus being shown 
removed for clarity, :- 
FIG. 5 is an end view, taken in the direction of arrow 5, of 

FIG. 4, 
FIGS. 6 to 13 show graphical results of typical tests which 

may be carried out by the apparatus shown in FIGS. 1 to 5. 
Referring to FIG. 1, there is shown a recording apparatus 

(indicated generally as 20) which is pivotably mounted to a 
support member 21. The apparatus is pivotable through 90' 
about axis 22 between a lateral position (wherein it is shown) 
and a frontal position (not shown) where the patient faces the 
recording paper. 
The recording apparatus 20 is rigidly mounted to the sup 

port member 21, at point 23, through a fixed arm 24, and the 
support member is carried by a base portion 25 which is sup 
ported upon casters 26. 
The support member 21 and the base portion 25 are shaped 

so as to be maneuverable into the position shown adjacent the 
side of a dental chair 27, and floor engaging friction stops 28 
are mounted to the base portion 25 to hold the support 
member stationary when it is so positioned. 

Referring now to the recording apparatus (20) per se. This 
is built on a cast aluminum mounting arm 29 (FIGS. 2, 4 and 
5) which, in plan, is substantially T-shaped. The inner end of 
the arm comprises a boss portion 30 (FIG. 4) which carries 
ball races 31, the outer end of the mounting arm comprises a 
platform 32 and a downwardly projecting flange 33 to which a 
spool drive (hereinafter described) is mounted, and the inter 
mediate arm portion has a structurally rigid -section compris 
ing a web 34 and end flanges 35. 
The inner end of the arm 29 is pivotably mounted to the 

fixed arm 24 by a fixed shaft 36 which is journaled in the 
bearings 31, and at the underside of the boss portion 30 there 
are spring-loaded balls 37 which are adapted to engage in 
suitably positioned dimples for positively locating the arm 29 
in either the lateral or the frontal position as required. 
For the sake of appearance, three separate moulded plastic 

covers 38, 39 and 40 are mounted to the arm 29 and one cover 
41 encloses the fixed arm 24. The covers 38 to 40 are not 
shown mounted to the arm 29 in FIGS. 4 and 5, and in FIG. 2 
the cover 39 is removed. Cover 38 encloses all but the under 
side of the arm and the platform 32 (see FIG. 2), cover 39 en 
closes the platform 32 but for a window portion 42 (see FIG. 
1), and cover 40 encloses the underside of the outer end of the 
arm-it being coextensive with the cover 41 on the fixed arm 
24 when the recording apparatus is located in the frontal posi 
tion. st 

All of the covers are attached by clips (not shown) and may. 
be readily removed from the respective arms. 
Mounted to the platform 32 of the arm 29 is a paper guide 

frame 43 (FIGS. 1 and 2). Such guide frame is formed from 
sheet metal and it is concave about a horizontal axis which lies 
in the optimum plate of a marking pen (hereinafter referred 
to). The guide frame is bisected by the central axis of the arm 
29 and it is disposed immediately behind the window 42. 
To reduce friction between the guide frame 43 and record 

ing paper 45 to be fed past same, the paper-contacting (con 
cave) surface of the guide frame may be coated with 
polytetrafluoroethylene or some such suitable material. 
End guides 44 form an integral portion of the guide frame 

43 to hold the recording paper 45 in contact with the frame. 
Rotatable spool shafts 46 are located one at each side of the 

recording paper guide frame 43. The spool shafts have a 
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square upper end for engaging in a broached hole 47 in spools 
48 and the shafts 46 are carried in bearing housings 49 which 
are screw mounted to the platform 32. Also, the spool shafts 
46 pass through the platform to the underside thereof, as 
shown in FIG.S. 
The spools 48 have a cylindrical body portion 50, which sur 

rounds but does not contact the bearing housings 49, and a 
lower flange portion 51. The periphery of the flange portion of 
each spool 48 is knurled or fluted and, as shown in FIG 1, it 
projects through a slot 52 in the respective side of the plastic 
cover 38. This permits manual feeding of the recording paper 
45 from one spool to the other without removing the cover 39. 

Spool drive pulleys 53 are mounted in driving engagement 
on the lower end of each of the drive shafts 46, such pulleys 
being hereinafter referred to as “driven pulleys 53." 

Drive belts 54 extend from a drive 55 to each of the driven 
pulleys 53. 
The drive 55 comprises two double pole split-phase motors 

56 and 56a mounted one above the other with a common ver 
tical drive shaft 57 which interconnects and passes through 
the rotors of both said motors. 
The two motors 56 and 56a are mounted below a reduction 

gearbox 58, and the two motors together with the gearbox 
comprise a single compact unit which is screw mounted to the 
arm flange 33 and to a cast projection 59 which extends 
downwardly from the underside of the platform 32. 
Mounted to a single output shaft 60 of the gearbox 58 are 

two adjacent drive pulleys 61 (FIG. 4), the drive pulleys each 
having fitted in their respective bores a one-way "Torrington' 
type needle bearing which is press fitted on to the output shaft 
60. One needle bearing is inverted relative to the other such 
that rotation of the output shaft 60 will drive one drive pulley 
61 whilst the other may be kept stationary, and vice versa. 
The stator windings of the respective motors 56 and 56a (or 

the connections to the windings) are arranged such that ener 
gization one of the motors will result in shaft rotation in one 
direction, whilst energization of the other motor will result in 
shaft rotation in the opposite direction. Thus, energization of, 
say, motor 56 will cause the gearbox output shaft 60 to rotate 
in a first direction, drive to be transmitted through lower drive 
pulley 61 to the right-hand driven pulley 53 (FIG. 5), and con 
sequent rotation of the right-hand spool 48. Similarly, ener 
gization of motor 56a will cause rotation of the gearbox output 
shaft 60 in a second (opposite) direction, drive to be trans 
mitted through the upper drive pulley 61 to the left-hand 
driven pulley 53, and consequent rotation of the left-hand 
spool 48. 
The drive pulley 61 which is not, at any one time, trans 

mitting drive will idle on the shaft 60 and thus permit the reel 
48 from which recording paper is being drawn to rotate. Such 
drive arrangement will tend to prevent "over-running' of the 
spool from which the recording paper is being drawn. 
A suitable drive arrangement for use in the present inven 

tion is one wherein the motors 56 and 56a both have a shaft 
speed of 2,800 r.p.m. and the gearbox provides an output shaft 
speed of 63r.p.m. at 3.7 lb.ins. torque. Such a drive when used 
in conjunction with suitable size pulleys will provide an op 
timum recording paper transfer velocity of 0.125 meters 
sec.'', but, if desired, stepped pulleys may be provided to 
achieve a selectable speed change system. 
A gradual change in the transfer velocity of the recording 

paper due to a buildup of paper on the driven pulley will not 
significantly affect the results of graphs plotted on such paper 
because any one graph will be recorded over a very short time 
period. 
A double-pole, double-throw switch 62 (FIG. 1) is mounted 

to the recording apparatus 20 for controlling energization of 
one or the other of the motors 56 or 56a (but not both simul 
taneously) and an indicator lamp 63 is provided to give indica 
tion of "power-on". Two further indicator lamps 64 are also 
provided to give indication of direction of transfer of the 
recording paper 45 responsive to energization of the ap 
propriate drive motor. 
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4. 
Mounted to the web 34 of the mounting arm 29 and project 

ing through an aperture 65 in the upper cover 38 is a record 
ing stylus pivot bearing post 66. As shown in FIG. 3, the bear 
ing post 66 is fitted at its upper end with a universal ball 
mounting 67 for the stylus 68. The ball mounting 67 allows for 
a large angular displacement of the stylus in any direction 
whilst maintaining maximum control over slackness in the 
support of the stylus. 
The stylus 68 comprises a straight slender rod 69 which pro 

jects in one direction toward the paper guide frame 43 and in 
the other direction toward the patient. A retractable sleeve 70 
is mounted to the inner end of the rod 69, said sleeve carrying 
at its free end a marking pen 71 and having at its other end a 
threaded bore for screw engagement with a threaded collar 
72. A spring 73 acts to bias the marking into engagement with 
the recording paper 45. 
Thus, the marking pen 71 is adapted to be manually locked 

in a retracted position when not required and to be manually 
released from that position, so to be urged by the spring 73 
against the recording paper. 
To connect the stylus to the patients's jaw, a tubular ele 

ment 74 (FIG. 1) is telescopically fitted to the outer end of the 
stylus rod 69 and it is connected through a ball and socket 
joint 75 with a chin strap 76. The chin strap 76 is in turn 
securely fitted to the patient by connecting same through heli 
cal tension springs 77 with an adjustably fitted headband 78. 
Then to locate the patient relative to the recording ap 

paratus 20, there is a first adjustable support 79 for locating 
below the patient's nose and a second adjustable support 80 
for locating against the patient's forehead. One thumb screw 
81 is arranged to permit adjustment of one support relative to 
the other and a further thumb screw 82 permits adjustment of 
both supports relative to the apparatus. 
With the patient positioned as shown in FIG. 1 aheadrest 83 

of the chair 27 is adjusted to engage the back of the patient's 
head. 
The nose and the forehead supports 79 and 80 remain fixed 

in the adjust position during turning of the recording ap 
paratus from the lateral to the frontal position. 
The patient is preferably positioned such that the ball joint 

75 is located vertically above the pivot axis 22, but this is not 
critical as any relative movement between the patient and the 
stylus during turning of the apparatus will be accommodated 
in the telescopic coupling 74. 
With the patient positioned as shown in FIG. 1 and with the 

stylus released, any movement of the patient's jaw will be 
reflected in a graph traced on the recording paper. 
Some standard tests which may be conducted utilizing the 

aforedescribed apparatus are hereinafter set forth by way of 
example. 
The following nomenclature is however first given in order 

that a full understanding of the tests may be obtained. 
MANDIBULAR KINEMATOGRAM. A graphic record of 
mandibular movements obtained on the mandibular kine 
matograph (M.K.G.) when the patient opens and closes his 
mouth. 
MANDIBULAR KINEMATOGRAPH (M.K.G.). A machine 
and accessories designed for recording mandibular move 
ments. 
INTERMITTENT FRONTAL MANDIBULAR KINEMATO 
GRAM (I.F.M.K.G.). A record of intermittent mandibular 
movements from a frontal position. 
CONTINUOUS FRONTAL MANDIBULAR KNEMATO 
GRAM (C.F.M.K.G.). A record of rhythmic mandibular 
movements from a frontal position. 
INTERMITTENT LATERAL MANDBULAR KNEMATO 
GRAM (I.L.M.K.G.). A record of intermittent mandibular 
movements from a lateral position. 
CONTINUOUS LATERAL MANDBULAR KNEMATO 
GRAM (C.L.M.K.G.). A record of rhythmic mandibular 
movements from a lateral position. 
FRONTAL POSITION. The patient is placed in front of the 
mandibular kinematograph so that mandibular movements in 
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a lateral and vertical direction are recorded. The head is 
orientated in the Frankfort plane. 
CLENCH LINE. A line of the mandibular kinematogram de 
picting the position of the mandible relative to other positions 
when the teeth are clenched. 

REST POSITION. The position of the mandible when the 
masticatory muscles are at physiological rest (resting tonus). 

DENTAL NOCICEPTIVE REFLEX (D.N.R.). A reflex oc 
curring when the upper and lower teeth are briskly brought 
into maximum tooth contact. It has two components an initial 
fast component indicating contraction and inhibition (laten 
cy) of the mandibular elevators and a slow component in 
which the nandible moves from the maximum tooth contact 
position to the noncontact or dental nociceptive position. 

MANDIBULAR DISPLACEMENT. Displacement of the 
mandible relative to the skull in either a lateral, posterior, or 
anterior direction. The degree of displacement is assessed by 
the direction of the D.N.R. 

VERTICAL DIMENSION. The distance between the base of 
the nose and the chin maintained by the dentition and alveclar 
bone. 

LATERAL POSITION. The patient is placed side on to the 
mandibular kinematograph so that mandibular movements is 
an antero-posterior and vertical direction are recorded. 
MAXIMUM TOOTH POSITION. The position of the mandi 
ble when the maxillary (upper jaw) and mandibular teeth are 
maximally intercuspidated. 
NOCICEPTIVE POSITION. The position of the mandible 
reflexly assumed by stimulation of nerve receptors in the 
periodontal membrane (just short of contact). 
FRANKFORT PLANE. A line through the interior margin of 
the orbit directly under the pupil of the eye to the upper mar 
gin of the external auditory meatus. 
As a test preliminary, a patient is seated in the dental chair 

27 and the apparatus is located in the frontal position (i.e., 
such that the patient faces the recording paper). The height of 
the dental chair is adjusted such that the patient's chin is 
located horizontally in approximate alignment with the 
recording pen pivot point 67 and vertically above the pivot 
axis 22 of the apparatus. The chin strap 76 and affixing head 
band 78 are then fitted to the patient, the chin is connected by 
the telescopic link 74 to the pivotable pen, carrier 68, the pen 
is released to contact the recording paper 43, the forehead 
and nose supports 79 and 80 are adjusted to retain the patient 
in the selected position, and the patient is instructed to close 
his eyes. 
The recording paper is then run at a constant velocity, first 

in one direction and then the other. A single line should be 
thus recorded on the paper. A gauge block of, say, 10 mm 
thickness is then clamped by the patient between his teeth and 
the paper is again run at constant velocity in the two directions 
to produce a second single line on the paper, above the first 
recorded line. By measuring the distance between the two 
recorded lines, a ratio of actual teeth deflection (10 mm.) to 
recorded teeth deflection can be calculated. 
The apparatus is then pivoted through 90°to place the pa 

tient in the lateral position and the above described test 
preliminary is again conducted. 

TESTS 

In the following tests, at the completion of each mouth-clos 
ing cycle the teeth of both both jaws are brought into max 
imum occlusal condition. 

FIG. 6 represents the recordal of a patient's muscle reaction 
(as reflected through jaw movement) in the frontal position. 
With the recording paper stationary, the patient opens and 
shuts his jaws once, the recording paper is displaced manually 
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6 
and the exercise is repeated (twice, as shown in the subject 
FIG.). The record is called an intermittent frontal mandibular 
kinematogram (IFMKG) and it has been obtained from a pa 
tient who has almost perfect muscular coordination. The 
datum line 200 represents the mouth closed (teeth clenched) 
condition, the line 201 represents the jaw opening movement 
and the line 202, the jaw closing movement. The point 203 
represents the dental nociceptive reflex (DNR), this reflex 
being a fast reopening tendency of the jaws which occurs after 
the maximum tooth closed position has been achieved and it 
represents a reflex repositioning to a noncontact position. The 
integrity of this reflex indicates the condition of oral 
proprioceptive mechanisms and, ideally, the opening and clos 
ing movement lines 201 and 202 should be superimposed. 

FIGS. 7A and 7B represent the recordal of muscle reaction 
(as reflected through jaw movement, but hereinafter referred 
to only as muscle reaction) in the same patient as used to 
record FIG. 6. In this case however the patient opens and 
shuts his jaws rhythmically and the recording paper is run at a 
constant velocity (as hereinbefore described) first in direction 
A (FIG. 7A) and then in direction B (FIG. 7B). The line 204 
represents a jaw opening movement and the line 205, a jaw 
closing movement. The line portion 206 represents the dental 
nociceptive reflex, the horizontal component representing a 
fast contraction and inhibition (latency) of the mandibular 
elevators, and the upward projection representing the opening 
of the mandible from a maximum tooth contact position to the 
nociceptive position. The graphical representation is termed 
the continuous frontal mandibular kinematogram (CFMKG) 
and, insofar as it has been obtained from a patient having al 
most perfect muscular coordination, FIG. 7A is an approxi 
mate mirror image of FIG. 7B. 

FIG. 8 represents (on an exaggerated scale) the recordal of 
muscle reaction in the frontal position for a patient who has a 
left lateral displacement of the mandible. With the recording 
paper stationary (as in the case of FIG. 6), the patient opens 
and shuts his jaws once, the recording paper is displaced 
manually and the exercise is repeated. The datum line 207 
represents the mouth closed condition, the line 208 represents 
the jaw opening movement and the line 209, the jaw-closing 
movement. Lateral displacement of the mandible is indicated 
by the deviation of the jaw closing line 209 over the section in 
dicated by numeral 210 from point X. 

FIGS. 9A and 9B represent the recordal of muscle reaction 
in the same patient as used to record FIG. 8. In this case the 
patient opens and shuts his jaws rhythmically and the record 
ing paper is run at a constant velocity, first in direction A 
(FIG. 9A) and then in direction B (FIG. 9B). The line 211 
represents a jaw-opening movement, the line 212, a jaw-clos 
ing movement, and the line portion 213 represents the left 
lateral displacement. (In the direction A the displacement is 
closed-up due to the recording paper movement and, in the 
direction B, the displacement is opened-up by the carriage 
movement). The degree of mandible displacement is assessed 
by computing the average length of line portions 213 in FIGS. 
9A and 9B. Such length reflects the time duration for the jaws 
to achieve the maximum tooth position after a premature con 
tact at point X (FIG. 8) has been made. 

FIG. 10 represents the recordal of a patient's muscle reac 
tion in the lateral position. With the recording paper stationa 
ry, the patient opens and shuts his jaws once, the recording 
paper is displaced manually and the exercise is repeated. This 
record is termed an intermittent lateral mandibular kinemato 
gram (ILMKG) and it is obtained from a patient who has near 
perfect muscular reaction. The datum line 214 represents the 
mouth closed (teeth clenched) position, the line 215 
represents the jaw opening movement and the line 216, the 
jaw-closing movement. The point 217 represents the reflex 
opening movement (DNR). In this graph the nociceptive posi 
tion and the clench position are virtually in the same horizon 
tal plane. Also, the jaw closing movement reflects two basic 
mandibular movements, movement A-B reflects the mandibu 
lar condyle moving back into the glenoide fossa and the line 
B-C reflects mandibular closure along the hinge axis. 
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FIGS. 11A and 11B represent the recordal of muscle reac 
tion in the same patient as used to record FIG. 10. In this case 
the patient opens and closes his jaws rhythmically and the 
recording paper is fed at a constant velocity in direction A 
(FIG. 11A) and then in direction B (FIG. 11B). The lines 218 
represents jaw-opening movements and the lines 219, jaw 
closing movements. The line portion 220 represents the dental 
nociceptive reflex, the horizontal component 221 represent 
ing a fast contraction and inhibition (latency) of the mandibu 
lar elevators and the vertical component 222 representing the 
opening of the mandible from a maximum tooth contact posi 
tion to the nociceptive physiological rest position. This graphi 
cal representation is termed the continuous lateral mandibular 
kinematogram (CLMKG). 

FIG. 12 represents the recordal of muscle reaction in the 
lateral position for a patient who has an anterior displacement 
of the mandible. With the recording paper stationary the pa 
tient opens and shuts his jaws once, the recording paper is dis 
placed manually, and the exercise is repeated. The datum line 
223 represents the mouth closed condition, the line 224 
represents the jaw-opening movement and the line 225, the 
jaw-closing movement. At the point Y in the closing move 
ment a premature contact is struck so that the mandible is dis 
placed anteriorally from the maximum tooth position. The line 
Y-Z represents a slide of the mandible into the maximum 
tooth position. 

FIGS. 13A and 13B represent the recordal of muscle reac 
tion in the same patient as used in FIG. 12. In this case the pa 
tient opens and shuts his mouth rhythmically and the record 
ing paper is moved, first in direction A and then in direction B, 
at a constant velocity. The lines 226 represent a jaw-opening 
movement, the lines 227 represent a jaw-closing movement, 
and the line portions 228 represent the mandible anterior dis 
placement. The degree of anterior mandible displacement is 
assessed by computing the average length of the horizontal 
component of the line portions 228 in FIGS. 13A and 13B. 
Such length also reflects the time duration for the jaws to 
achieve the maximum tooth position after a premature con 
tact at point Y (FIG. 12) has been made. 

claim: 
1. In an apparatus for recording oral proprioception, a sup 

port frame, a substantially horizontal mounting arm con 
nected to said support frame, a guide frame secured to said 
mounting arm and extending upwardly therefrom, feeding 
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8 
means mounted on said mounting arm for moving a strip of 
flexible sheet recording material in a horizontal direction 
across and in sliding contact with said guide frame, reversible 
drive means for said feeding means, a recording stylus 
pivotally secured to said mounting arm and extending toward 
said recording strip on the guide frame for marking contact 
therewith, adjustable support means secured to said support 
frame and adapted for maintaining the skull of a patient in 
position adjacent said mounting arm, and means adapted to 
connect the mandible of the patient with said recording stylus 
whereby movements of said mandible are recorded graphi 
cally on said recording strip. 

2. An apparatus according to claim 1 in which said feeding 
means comprises a pair of upright shafts rotatably mounted in 
said mounting arm one at each end of said guide frame, a 
spool nonrotatably secured to each of said shafts and adapted 
for windingly receiving and end portion of said recording strip, 
each of said shafts having a downwardly projecting extension, 
a pulley secured to each of said extensions, and belt means 
drivingly connecting said pulleys with said drive means. 

3. An apparatus according to claim 2 in which said drive 
means comprises two electric motors mounted above each 
other in said mounting arm and each having a rotor, a com 
mon drive shaft interconnecting said rotors, a gearbox, said 
common drive shaft constituting the input shaft of said gear 
box, an output shaft in said gear box, and a pair of drive pull 
leys mounted on said output shaft for cooperation with said 
belt means, one of said electric motors being adapted upon 
energization to effect rotation of said common drive shaft in 
one direction and the other electric motor being adapted upon 
energization to effect rotation of said common drive shaft in 
the opposite direction, one of said drive pulleys being 
mounted on said output shaft by means of a first one-way nee 
dle bearing which transmits drive to one of said drive pulleys 
upon energization one of said motors, and the other drive pull 
ley being mounted on said output shaft by means of a second 
one-way needle bearing which transmits drive to the other 
drive pulley upon energization of the other motor. 

4. An apparatus according to claim 1 including removable 
plastic covers enclosing said mounting arm, one of said covers 
being provided with a window in front of said guide frame, and 
each of said spools being provided with a circumferential 
flange a portion of which projects through a slot in the cover 
to permit manual rotation of the spool. 


